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Daring the lalst five or six years, the Author has made it his 
eHljM^ial business to study and teach the science of numbers. 
It that time he has taught many, both of the young and old, 
and of both sexes. 

In his classes he has seen the youth of five, and the silver 
locks of seventy; and as the author (with the favofing care of 
Providence) expects to give much of his time to this science aa 
a teacher, he has compiled this work with that object in view. 

It is true that the design of this work is to teach the principles 
of numbers used in the various business calculations of the day; 
yet, at the same time, it will invigorate and enlarg* th^'mind ; 






Q as it strips the science of Arithmetic of formula and rule, and 
< ^ causes the mind to rely on the great principles on which they 
are based. While the student stops behind the veil in many of 
the older systems, he is here invited to raise the curtain, enter 
the temple and view the interior in its simplicity and beauty. 

The mind of the pupil is confused, his ideas indistinct, and 
his powers of analysis never exercised vigorously, while he 
depends on dead rules. 

' How often is the question put— To what rule d6es it belongt 
Or, Give me the rule and I can do it. Why should we hot take 
nature for our guide? There we see but two principles, that of 
iH(AtBASE and dbcreasb ; and the varied application of these, 
will solve evft'y question that admits of solution in the science 
of numbers. 

It is also true, that the given question always points to t&e 
fffode of solution; and this is discovei^ble by analysis, tvbich 
if followed wilt lead to a correct cohclofiion in every example. 

I have often observed that 'the learner feels that with dSixA 
step'bf advancement, a new principle was to be acquired, and 
that he was at each successive step learning a new principle^ 



lY PRBFACK. 

and 80 learning a multiplicity of new things, not reflecting^ 
that but two principles exist in regard to quantity as used in 
mathematics, and these as old as time itself. 

In this treatise the author has confined himself to this prin- 
eiple, with the intention of developing a plain, conci^ei and 
practical method of solving business questions ; such a method 
as the great mass of the people will use, as soon as they become 
acquainted with it. I speak with confidence, knowing that 
when this method is once thoroughly understood, its advanta- 
ges are so great that it will never be exchanged for any other 
now in use; and this from the fact, that it iaptain^ cmudsef tiat* 
form, direct and intelligihle; and will always be found corrbgt* 
It requires but a short time to acquire it, and experience cannot 
£aLil to recommend one mode for many, one rule (short and always 
applicable) in prpference to many, in regard to some of which, 
there is often perplexity, doubt, and uncertainty, as to the result. 

If, as I have stated, there are but two principles embraced 
in numbers-^that of increase and deerease^^whj multiply rules? 
Let these be taken in their simplicity and investigated, and they 
cannot fail of leading to correct results. 

It may be true that rules are of use; so are leading strings to 
the child, or floats to those who cannot swim ; yet we had bet- 
ter rely on nature in either case. So it is with the scieikce ol 
numbers. When once we have learned the elementary princi- 
ples, we are then prepared to be emancipated from technical 
rules, and should rely alone on general principles; 

Indeed, we must pass by reliance on rules, before this sci* 
ence can enlarge the understanding or invigorate the mind; and 
one object of this work is, to guide beyond that point, and 
cause us to rely on our own judgment of principle* 

It is impossible for any one to be well skilled in solving qnes- 
tions, who is confined to rules. Rules mat bb matb&iallt 

TARIBD, BUT FRINCIPLBS ABB IMMUTABLB. 

THE AUTHOR. 
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INCREASE AND DECREASE 



REMARKS. 

§ This rule is universal in its nature ; and, variously applied, 
wfli s(4ve every question in Mathematics that admits of soiutioo. 

§ In examining the various rules in the numerous Aritbmeties 
DOW in use, we find that they all amount to the simple application 
of this principle. 

§ The principle of Increase and Decrease is so clearly pointed 
out by nature in Mathematical problems, that it needs not a 
passing remark. 

§ It is also true that the question presented for solution (If 
given in definite language) points to the mode of applying this 
principle in all cases. 

§ Let the learner bear the above remarks in mind, and hemity 
toon expect to be emancipated from all other rules. 
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7. Multiply 80 by 9, ^ that product by 21; nnd dUrider 

the whole product by 60 times 84. 
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3 Ans. 
§ First cancel the ciphers, then divide 6 and 9 l^ S.^ 
Then divide 8 by the 2 that stands on the leA of the 6, 
cancel 8 and 2. Then divide 84 and 21 by 7, cancel botby 
and place the quotients (12 and 3) on the right and left of 
'84 and 21. Then say, 4 in 12 three times ; cancel 4 and 
12, and finally cancel the threes on opposite sides, and 
there will 3 remain on the right, which is the answer. 

Tie faHlomng examples are given for the exercise of tke 

learner : 
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BE0UCTION OF FRACTIONS. IS 

FRACTIONS. 



BEDUonon OF FRAonons. 

Th reduce a fraction to its lowest terms* 

§ Place the numerator on the ri^ht, and the denominator on 
the lel't of the line* 

« 

§ Then divide hy any namhf r that will divide botk withoat 
a remainder ; thus continue to divide^ till you can divide both 
ao longer by any number gceater than unity* 

EXAMPLES. *^ 

1. Reduce ^f to its lowest terms. 

Divide both terms by 4, and we 5 ji0 | 20 4 

have I for the answer. --___ 

i Ans. 

2. Reduce U; H; xVi ; Ui > AV^ 5 ^ their lowert 
temw. Ans. f ; |; f ; ^; ^ 

4. Reduce ff to its lowest terms. Ans. ,{. 

6. Reduce -j-f ^ to its lowest terms. 

6. Reduce ^^^ to its lowest terms. 

7. Reduce ■j'/y to its lowest terms. 
6. Roduce tjVi^ ^ ^^ lowest terms. 
9. Reduce |f f| to its lowest terms. 

10. Reduce 44 ^^ If ^ ^^ lowest terma 



15 00 



10 4 
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15 I 8=^V Ans. 

11. Reduce ^^^ o^'tVsi ^^ ^^ lowest terms. Ans. |. 
1% Reduce f f of y^^ to its lowest terms. Abs. f. 
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MVLTIPLtCATION OF tHAchONS. 



BULTlMJOAnON OP F&AOTIOlfS. 



§ Place the numerators, both of the multiplier and maltipli- 
candy OB the right, and the denominatora of both on the left of 
did liiie, then proceed as directed in the general rale« 

EXAMPLES. 

1. Multiply i by i of I of I of I of ^ of I of J and 
show the answer* 
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Multiply i by 

3. Multiply i of 

4. Multiply } of 

5. Multiply } of 

6. Multiply} of 

7. Multiply I of 

8. Multiply J of 

9. Multiply i of 

10. Multiply f of 

11. Multiply* of 

12. Multiply I of 



I of i of f of ^^. 

i of I byV^ of IJ. 

^of Jbyifof«. 

i byf 

tV by T^y of V!r-. 

A of /t by H of i of 4. 

f of I of • by J of tV- 

} of f of ^ by f of |. 

} of ^byilof^V 
Jof^Voflof^byf 

I by 



Atls. 



1 

t 



of j*j of |. 



Ans. f. 
And. 3^. 
Ans. •j'y. 
Ans. ^ 
Ans. ^ 
Ans. -^ 
Ans. |« 
Anis. -jy. 
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CASE 2. 

When it is required to multiply a whole mimber by a fraction^ 
flace the whole number on the right, and proceed as before* 

EXAMPLES. 
L Multiply 16 by J of } of J. 
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1 Ans. 

^ Multiply I of I 6f J by y% of 10. Ans. It 

8. Multiply I of } of f of f } of i > V. a n« l A 

by f of |§ of 26. ^ ^^- ^** 

4. Multiply I of ^ of -j!^ of 1^ by I of 5. Ans. }. 

5. Multiply J of J by 16. Ans. 10*. 

6. Multiply I of j\ of ^ by h of 15- Ans. 1{-|. 

CASE 3. 

§ When a whole number is joined to a fraetioVi, redace the 
whole number to the same denomination as the fraction witli 
which it is joined, by multiplying the whole number by the de* 
nominator, and add in the numerator* Then proceed as hefotf • 



EXAMPLES. 



t$ 14 





1. Multiply 4i by 3 J. 4 

3^ is equal to y, ji 

and 4i equals |. ^ 

. 14 Ans. 
a. Multiply i of I of 31 by f Ans. f 

8. Multiply I of 8 of 3 J of 4 of f of I by f Ans. i. 

4. Multiply I of I by 21. Ans. f . 

5. Multiply f of I of ^ by ^ of 5. - Ans. 3. 
«. Multiply I of 9 by J of 1. Ans. Z^ 
7. A lady having | of a dollar, paid \ of her moaoy 

for a comb ] what part of a dollar has ^e spent ? . 

^* • Ans. ^V 



10 HUI.TirUCA'nON Of rB40TI0N«^ 

6. What will 2} lbs. of butter cost, at 8) cents per lb. ? 

Ans. 22. 

9. What will 6f lbs. of beef cost, at 2| cents per lb. ? 

Ans. 16. 

10. Required the cost of ) of |^ of f of a yard of cloth, 
at i of 4 of $5 per yard 1 Ans. $ -J^. 

11. What will 3) acres of land cost, at J of ^ of ^ of 
$50 per acre? Ans. $10. 

12. I demand the cost of ^ of 2i yards of cloth, at | of 
t of $5} per yard ? Ans. $5}. 

18. What will fl yards of satinet cost, at *^ of H of J of 
#4 per yard ? Ans. $6. 

14. How many miles from New York to Philadelphic^ 
it being } of i of 8 J of ^V of 480 miles ? Ans. 90. 

15. What is the value of 40 yards of cloth, at 37} cents 
per yard ? Ans. $15. 

87) cents equals } $ 
of a dollar. 



15 

16. What is the value of 48 yards of cloth, at 62} cents 
per yaid ? at 87) 1 at 31 i ? Ans. $30, $42, $15. 

4$ 6 ^ 
621 cents equals $ \b 

f of a dollar. — 



80 

17. What is the cost of 64 yards, at 6 J cents per yard f 
at 12) 1 at 18} ? at 25 1 at 31} 1 at 37) ? at 43} ? at 50 f 
at 56} ? at 62) ? at 68} ? at 75 ? a^8U ? at 87) ? at 98} ! 

18. What is the value of 66 yards of cloth, at 3d| cents 
per yard 1 at 66f ? at 83 ? 

19. What is the value of 600 yards of cloth, at 30 cents 
peryardi at 25? at20? at 40 ? at 60? at 70? at 80? 

20." What is the value of 12 yards, of cloth at 50 c^ts 
per yard ? at 75 ? at $1,25 ? at $1,50 f at $1,75? at $2,00 1 
at $2,25 ? at $2,50? at $2,75 ? at $3,00? at $8,25? 



OF FRAOTHMS. 



\ 



§ Place the numerators of ttie diviscHr on the left and the de- 
nominators on the right, but place the dividend as in mi^ltipli- 
cation. If whole numbers are joined to a fractioui reduce as la 
nmltiplication. 

PROBLEMS. 
1- Divide^pf |of Ibyfof W<>f f ^ 



7 



1 



•f Aofi. 

2. Divide i by h* Ana, i. 

a. Divide i by i. Ans. 2, 

4. Divide | by |. Ans. H, 

5. Divide I by ^. Ans. f. 

6. Divide ^ by |. ' Ans. |. 

7. Divide ^ by |. Aim. li. 

8. Divide | of | by 4 of I. Ans. 1 J. 

9. Divide { of | of | by | of ||. Ans. f 

10. Divide I of i by i. Ans. 1. 

11. Divide i of i by i. Ana. J. 

12. Divide 1 of i by J of i. Ana. 1. 

13. Divide | of | by | of 5. Ans. |. 

14. Divide i of i by -^ of 10. Ans. ^. 

15. Divide ^ of 1 by J of 12. Ans. ^ 

16. Divide i of 2 by i of 4. Ans. 1. 

17. Divide i of 4 by * of 8. Ans. L 

18. Divide 11 by 4. An& i. 

19. Divida 2} by i of 5. Ans. 1. 

20. Divide I of 6 by 2f of 3. Ans* i. 
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MISCELLANEOUS EXAMPLES. 

1. What is f of 56 I Ans. 24. 

2. What is j of 28 ? Ans. 16. 

3. What is J of 15 1 Ans. 6. 

4. What is | of 42 1 Ans. 35. 

5. What is j of 60 ? Ans. 40. 

6. What is I of 48 ? Ans. 18. 

7. What is ^ of 50 1 ♦' Ans. 10. 

8. What is I of 80 ? Ans. 48. 

9. What is f of 90 t Ans. 40. 

10. What is i of 108 1 ' Ans. 27. 

11. What is f of 120 !#• Ans. 100. 

12. What is | of 100 ? Ans. 80. 

13. What is * of 72 ? -- Ans. 36. 

14. What is I of 96 ? ^ Ans. 72. 

15. If 1 yard of cloth co^ 27 cents, what will f of a yard 
cost ? Ans. 6. 

16. A has I of } of a ship, and B } of | ; which is 
the greater share, and how much ? 

17. If a hushel of grass seed is worth 8 hushels of oats, 
what will 6| cost ? Ans. 53. 

18. If a man drink i of a gallo^ of beer in one day ; 
how much will he drink in 32 days ? Ans. 4. 

19. If one quire of paper cost -^jp of a dollar ; what will 
20 quires cost ? Ans. $6, 

20. Suppose a fire engine to throw 4} barrels of water 
in one minute ; how much will it throw at the same rate 
in 40 minutes ? 

21. A farmer sold } of a ton of hay for $3} ; what is 
the price of a ton at the same rate ? Ans. $15 50. 

22. How many times is f contained in 16 1 Ans. 24. 

23. How many pair of gloves can ypu buy for #18, at 
} of a dollar per pair f Ans. 24. 

124, If a man can walk -^-^ of a mile in 4 minutes, how 
far can he walk in 6 hours at the same rate ? Ans. 27. 

25. How much corn will grow on 16 acres, each acre 
pfodncing 341 bushels ? .^ AHEt. 5&I. 



RATIO AND PmorORTIOII. 10 

a/d. If a man can build one mile of wall in 850 days, 
how leng will it take him to build -f of it ? Ans. 200. 

27. Suppose a farm to contain 48-j^ acres ; how much 
in of it ? Ans. 23|. 

28t Multiply m by f Ans. |f 

29. Divide ^:j by T^. Ans. li. 

30. If 2i bushels of apples fill a barrel, how many 
bushels will fill 8 ? . Ans. '20. 

31. Multiply 4^ of I of 4^ of I of |$, and divide the pro- 
duct by i of ^8^ of I of ^ of tV of 1. 

32. Multiply i of | of { of | of 4| of 16, and divide the 
product by 3 J of 4 of | of J of ^j^ of 20. 



RATIO AND PROPORTION. 



EXAMPLES. 

1. If 4 yards of cloth cost (12, what will 7 yards cost 
at the same rate 1 Adb. 821. 

I 12 3 
4 7 



21 

§ It is evident that if the number of yards had been 
twice as great, the cost would have been twice as much, or 
2xl2«=24 ; and had it contained three times as much, the 
cost would have been three times 12»36, &c. 

2. If a horse travels 30 miles in 6 hours, how many 
miles will he travel in 11 hours at the same rate ? 

ISO 5' Ans. 55 miles. 

11 

§ 6 hours are Id 11 hours as 30 miles are to 66 milesi 



§ 'Quantities which have the same ratio are said to be in 
proportion. i 

§ The ratio of two numbers is the quotient of the first 
divided by the second. Thus, in the first example, the 
ratio of 4 to 7 is ^, and of 12 to the answer is -J-f . 

§ Ratio is usually expressed by two points written 
between the numbers ; 4 : 7 or 12 : 21, which is read 4 is to 
7 or 12 is to 21. 

§ When two ratios are equal to each other, they may be 
written 4 : 7^12 : 2]|, which is read 4 is to 7 equals 12 is to 
21, or they may be written thus ; 4 : 7 : : 12 : 21, which is 
read 4 is to 7 as 12 is to 21. 

§ Four numbers bearing such a relation to each other, 
are said to be in proportion, 

i § The firsl t«rm or terms in every ratio or proportion is 
called the antecedent, and the remaining terms th^ conse- 
quent Thus 6 : 8=12 : 16 ; 6 and 12 are the antecedents 
and 8 and 16 are the consequents. 

§ In every proportion the antecedents and consequents 
may exchange places. Thus, 3 : 4 :: 9 : 12 and 4:3:: 
12 : 9, or 9 : 12 :: 3 : 4, or 12 : 9 :: 4 : 3, are each true 
proportions. 

§ The first and fourth terms of ever j: proportion arc 
called the extremes, and the second and third the means. 

§ The proportion 4 is to 7 as 12 is to 21, or 4 : 7 :: 12: 
21, may be written thus ; -f =«^f • 

§ If these fractions were reduced to a common denom- 
inator, their numerators would be the same. 

§ To find the numerators, multiply each numerator into 
the other denominator ; theii one numerator will represent 
the product of the means and the other the product of the 
extremes. 

§ From this you i^ill observe that the product of the 
means equals the product of the extremes. 

§ Then when one extreme is given and the means; 
divide the product of the means by the given extreme^ or 
place the given extreme on the left of the line and the two 
meena on the right. 
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§ But if the two extremes are given and only ^e of 
the means, place the given mean on the lef^ of the line 
and the two extremes on the right, and then proceed as in 
the general rule. 

3. If 12 yards of cloth cost $6 what will 36 yards coati 



12 : 36 :: 6 : a^ 

Ans. 918. 
12 r 36 3 
x\6 



a; I 18 

§ As hoth the means are given in this example, they 
are hoth placed on the right, and the extreme that is given 
is placed on the left ; then following the general rule we 
find the other extreme ito he 18. 

§ As the product of the means must equal the product 
of the extremes ; for proof we place the" answer on the 
lefl in place of the Xj and then if the numhers will cancel, 
die answer is correct ; hut if they do not, then an error has 
been committed. 

pdS' "^ yds, t 9 ^ 

12 : 36 :: 6 : 18 

Proof. 12 I 86 12 
3 18 6 



§ Read 12 yards are to 36 yards, as 96 are to $18, or as it 
was first stated, 12 yards are to 36 yards as 96 are to 9a;, that 
iSj we do not yeA know the numher of dollars ; therefore we 
place X in the blank term. 

§ Say 6 in 18, 3 times, cancel 6 and 18, placing 3 (the 
times that 6 is contained in 18) on the left of 18 ; then 
find how many times 3 is contained in 36. 

§ 3 in 36, 12 times, cancel 3 and 36, placing 1$2 (the 
times that 3 is in 36) on die right of 36. Tljen the 
twelves cancel. . i' 
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§ The sum may be proven also by multipl3riDg S6 by 6, 
36x6»216, and 12 by 18, 12xl8»216; and if their pro- 
ducts are equal, the answer 18 is correct 

«4. ,If 12 yards of cloth cost $6, what will tl8 buy at 
the same rate t 



yds. 


yds. 


$ 


• 


12 


X :: 6 


18 




X 


12 






6 


18 3 





X I 36 Ans. 
§ The blank now falls under one of the means ; and 
to state the question, place the mean on the left ; or if you 
use the blank ( x y) place the means on the left.* 

5. If 4 bushels of wheat cost $6, what will 8 bushels 
coBt at the same rate ? Ans. (12. 

6. If 8 bushels of apples cost $12, what will 4 bushels 
cost at the same rate ? Ans. $6. 

7. If 4 bushels of apples cost $1,20, what will 60 
bushels cost at the same rate 1 Ans. $16. 

8. If 60 bushels of apples cost $18, what will 4 bushels 
. cost at the same rate ? 1 bush.? 8 bush.? 12 bush.? 16 

bush. ? 20 bush. 1 40 bush. 1 Ans. $1,20 ; $0,30 ; 

$2,40 ; $8,60 ; $4,80 ; $6; $12. 
9.. If three lbs. of madder cost 27 cents, what will 8 lbs. 
cost at the same rate ? Ans. 72 cents. 

10. If 5 barrels of apples cost $35, what will 8 barrels 
cost at the same rate? 12 bbls ? 17 bbls ? 20 bbls? 

Ans. $56 ; $84 ; $119 ; $140. 

11. If 5 yards of cloth cost $13,50, what will 75 yaitls 
cost at the same rate ? Ans. $202,50. 

12. If 2 lbs. of po^ cost 8 cents, what will 1 lb. cost at 
the same rate ? 40 lbs? 80 lbs ? 120 lbs ? 128 lbs ? 150 lbs ? 

Ans. 4c ; $11,60 ; $3,60 ; $5,12 ; $6. 

13. At 75 cents a bushel, what will 40 bushels of wheat 
cost ? 60 bush ? 75 bush ? 100 bush? 120 bush ? 130 bush ? 

Ans: $30 ; $45 ; $56} ; $75 ; $90 ; $97f 

rill . 11- -^— . 

* The blank is tlwayt plaeed on the left, tof ether with the term with which it 
» - « ia connected. 



B,AV» Ain» moKMivieai; 



W 



14. If a bnsbel of wheat cost 75 cents; wliat will 5 lbs 
cost at the same rate ? 10 lbs ? 15 lbs ? 20 lbs ? 18 Ibsl 
Mlbsf 30 lbs? 

Ans. 6ic; l^c; 18ic; 25c ; 22ic ; 30c ; 374c. 

15. If 3 lbs of sugar cost 35 cents; what will lbs cost 
at liie same rate t Ans. $1,06. 

16. If 4 yards of velvet cost #3, what will 16 yards 
cost at the same rate ? Ans. ^12. 

17. What will one bushel of wheat cost if 420 bushels 
ooBt 0336 ? Ans. 80c. 

18. If 48 lbs of butter cost $6? what will 1 lb cost t 12 lbs ? 
14lbs? 20 lbs? 23 lbs? 25 lbs 1 32lbs? 40 Ibsl 41 Ibsl 

Ans. 12| ; $1,50 ; «1,75 ; $2,50 ; *2,87| ; 

»3,12^; <K85; #5,12^. 

19. If 72 yards of cloth cost $119,52; what will 9 yards 
cost I Ans. $14,69. 

20. If a man spend 75 cents per day, how much is that 
a year I If he spend $1,25 1 $1,50 I $1,75 1 

Ans. $273,75 ; $456,25 ; $547,50 ; $639,75, 

§ We find the following principles laid down in Philo- 
Mophyy viz.: 

1. That like causes produce like effects. 

2. That equal causes ptoduce equal effects. 

. 3.. That effects are always in proportion to their causes. 
§ Bearing the above premises in mind we apply tilie 
principle to all those causes and effects, the result of which 
can be computed by figures. 

21. If 8 men in 12 da3ns can perform a piece of work, 
how many will it require to perform a similar piece of 
work in 4 days I 



1st cause. 
8 
12 



2d cause. 

X 

4 

X 

4 
1 



1st effect. 2d (j 

8 

12 3 
1 



24 



n 
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Jin the above ^cample the first cause is B men 12 days^ 
the first efiect is the work they do. 
§ The second cause is part blank and 4 da3rs, and the 
second effect is the work they do. 

§ *In all examples of ^us kind, the first cause and second 
effect are placed on the same side of the line, and the 
second cause and first effect on the opposite side. 

§ The first cause and second effect are placed as the 
extremes^ and the second cause and first effect as the means. 
§ The blank is filled by x which shows that it is not 
known. , 

§ The 1)lank, or or^is always placed on the lefl of the 
line, together with the term with whicl^ it is connected 
n.'e. the extreme or mean to which it is joined.) . 
22. If 12 men in 6 days can chap 72 cords, in how many 
days can 6 men chop 96 cords at the same rate 1 

Ist cause. 2d cause. 1st effect. 2d effect . 



12 
6 



6 
6 

X 

6 72 

X 



72 

12 
6 
96 16 

16 



96 



38. If 12 men in 6 days can chop 72 cords of wood ; 
how milny ipen in 16 days can chop 96 cords at the same 



ratel 



1^/ cause. 2d cause. 
12 



6 



X 

16 

X 

16 

72 

X 



Ans 6. men. 
1st effect. 2d effect. 
72 96 

12 
6 
96 6 



6 Ans. 



24. If 12 men in 6 days can chop 72 cords of wood, how 
many cords of wood can 6 men chop at the same rate in 
16 days 1 Ans. 96 cords. 
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M tfeet 


12 


6 72 


X ' 


6 


16 






12 


6 




'\ 


6 


16 * 


• 


r 
» 


X 


72 6 





X 



96 



M. How many cords of wood can 12 men out *i*i 6 days, 
if 6 men can cut 96 cords in 16 days 1 Ans. 72 cords. 

26. How many men will it require to cut 72 0ords. iii 6 
daysj if six men can cut 96 cords in 16 days % 

A * Ans. 12^ men. 

27. In how many days will 12 men cut 7^ cords of wood, 
if 6 men in 16 days cut 96 cords t 

§ NoTS. Causes are those things that produce eifects — 
as men at work, money ient, hoi*8es at work, time, &c. 

§ Effects are the result of causes — as work performed, 
interest drawn, dec. 



PROPORTION, OR SINGLE RULE OF THREE. 

[continued.] 

1. If 12 yards of cloth cost $6, what will 36 yaitfe 
cost I Ans. $18. 

2. If 4 bushels of wheat cost $6, what wilb 8 bushels 
cost ? Ans. $12. 

3. If 4 bushels of apples cost $1,20, what will 6Q 
bushels co§X % Ans. $18, 

4. If 3 lbs. of madder cost 27 cents, what will 8 lbs. 
cost ? Ans. 72 cts. 

5. If 5 barrels of flour cost $35, what will 12 barrels 
co0t % Ans. $84. 

6. If 7 apples cost 28 cents, what will 20 cost at the 
same rate ? Ans. 80 eta 



f 



7. Jf 7 yaKis of cloth cost #40, what will 16 yards 
eost? Ans. $112. 

8. If 6 horses eat 12 bushels of oats in a week, how ma- 
ny bushels will 30 eat in the same time ? Ans. 60 bush. 

9. If 5 horses eat 16 bushels of oats in 2 weeks, how 
long will it take them to eat 56 bushels at the same rate I 

Ans. 7 weeks. 

10. If 3 lbs. of sugar cost 36 cents, what will 720 lbs. 
cost ! , Ans. $86,40. 

11. If 8 yards of velvet cost $3,20, what will 48 yards 
oost? Ans. $19,20. 

12. If 9 yards of cartbnc cost $14,93, what will 72 
yards cost 1 Ans. $119,44. 

EXAMPLES CONTINUED. 

1. What will 421 bushels of wheat cost, if 4 bushels 
cost $2,88 ^ Ans. $303,12. 

2. What Will 72 yards of cloth cost, if 9 yards cost 
$22,50 ? Ans. $18a. 

3. If 20 yards of superfine cloth cost $140, what will 
7 yards cost ? ' Ans. $49, 

4. If 12 men can build a house in 48 days, in what 
time could 36 men build it ? Ans. 16 days. 

5. If 36 men can build a house in 16 days, how long 
would it take 12 men to build it ? Ans. 48 days. 

6. If 16 mowers can mow a field in 12 days, in what 
time can 24 men mow the same. Ans. 8 days. 

7. How many yards that are 3 qrs. wide are equal to 90 
yards that are 5 qrs. wide ? Aiis. 50 yards. 

8. If 4 men can build a boat in 160 days, how long 
would it take 8 men to build it at the same rate ? 

Ans. 'SO days. 

9. What will 16 yards of cloth cost if 8 yards cost $261 

Ans. $62. 

10. If 5 yards of cloth cost $30, how many yards may 
I have for $120 7 Ans. 20 yards. 

11. What will 25 eords of wood cost if 3 cords cost 
$4,85 I Ans. $86,26. 



12. If 7 lbs. of sugar cost 66 cents, how much will #49 
buy t Am. 612} lbs. 

13. If 7 lbs. of coffee cost 70 cents, what will 18 lbs. cost 
at the same rate ? Aos. $1,80. 

14. If 12 inches in length and 12 in width make a square 
foot, how much in length that is 4} inches broad will equal 
one square foot. Ans. 32 inches. 

IIK If a cent loaf weighs 12 ok. when wheat is 60 cents, 
what should be its weight when wheat is 40 cei^ f 

Ans. 18 oz. 

16. If I lend a friend $80 for 130 days, how long should 
he lend me $390 Xo requite my kindness ? Ans. 2Qf days. 

17. If 64 i^ldiers eat- 448 lbs. of beef «n a week, how 
many pounds will 350 soldiers eat in the same time ? 

Ans. 2450 lbs. 

16. If €^ staff 4 feet long casts a shadow 7 feet, what is 
tibe height of a tree that casts a shadow at the same timef 
of 147 feet I Ans. 84 feet 

19. If a staff 5 feet 8 inches long casts a shadow of 6 
feet^ what is the height of a church spire that casts a 
shadow at the same time of 153 feet % Ans. 144} feet. 



EXAMPLES IN PROPORTION, HAVING MORE 

THAN THREE TERMS. 

Example 1. If 100 dollars gain $6 in 12 months, what 
is the interest of $400 for 8 months at the same rate ? 
Arrange the sum thus: 

1st cause^ 2<{ cause. 1st effect 2<2 effect. 
100 400 6 . ± 



12 . 8 



100 
12 

X 



400 2 
6 

8 

16 Ans. 
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2. If 8 men earn $4 in 3 d&yt^ in what time wiU 90 
niODeam#40? Ans. 12 days. 



X 


3 


20 


8 2 


4 


40 2 



12 

3. If 10 bajrses eat 18 buskels of oats in 20 days, how 
many bushels Wili feed 50 horaes for the same time ? 

Ans. 90 bushels. 

4. If 10 horses eat 18 bu. of oats in 20 days^ how many 
hones will 162 bu. feed for 36 days ? : Ana. 50 horses. 

5. If 162 bufthels wiU serve 50 horses' 36 days, how 
many horses will 16 bushels serve for 20 days I 

Ans. 10 horses. 
6« If 16 men can mow 12 acres of grass in 3 days, how 
many men can mow 144 acres in 18 days? 

Ans. 32 men. 
7» If 4 men can mow 12 acres of grass in 3 days, hoipr 
many cicres can 8 men mow in 18 days? Ans. 144 

8. If 8 students spend 192 in 6 months, what will main- 
tain 12 students 20 months at the same rate? Ans. $960. 

9. If 8 men can do 24 rods of ditching in 6 days, how 
many rods may be done by 18 men in 24 days? 

Ans. 216. 

10. If 18 men in 30 days can build a wall that is 240 
feet long, 8 feet wide, and 6 feet high, how long will it 
take 6 men to build one that is 80 feet long, 6 feet high, 
and 4 feet wide t Ans. 15 days. ,» 

11. If 6 men can build a wall 80 feet long, 6-ieet wide, 
and 4 feet high in 15 days, in what time can 18 menl>ui]d 
one 240 feet long, 8 feet wide, and 6 feet high? 

Ans. 30 days. 

12. If 4 men are paid 24 dollars for three days labor, 
how many men may be employed 16 days for $96 ? 

Ans. 3 men. 

13. If 7 men ciii^ mow 84 acres of grass in 12 dayv 
how many men can mow 100 acres in 5 days? 

Ans. 20 men. 
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14. If 40 cts. ar^ paid for the catriage of 5M)0 pounds, 
40 miles/ how far may 20200 pounds be carried fof 
#60,60? Ans. 60 miles. 

15. If 5 men spend 8200 in 160 days, how long will 
#300 last 12 men at the same rate? Ans. 100 day& 

16. If 12 oxen in 8 days eat 10 acres of grass, how many 
acres will serve 24 oxen 48 days? Ans. 120 acres. 

17. A. has agreed 1o remove 8000 weight in 9 days, 19|' 
miles ; he moves 4500 with 18 horses in 6 days, batr many 
horses must he employ to remove the balance in the re- 
maining time? Ans. 28 horses. 

18. How -moxiy pounds of thi^ad will it require to make 
a piece of linen cloth 45 yard^ long, ii quarters wide, if 4 
pounds make 12 yards 5 quarters wide? 

Ans. 12 pounds. 
10. If a footman travels 240 miles in 12 days, when ihB 
days are 12 hours long, how many days will it take him at 
the same rate, to go 720 miles when the days are 16 hours 
IbDg? ' Ans. 27 days. 

80. -Lent a friend 1200 dollars for 9 months; at the ex* 
piration of the time^ received the interest, which was 54 
dollars ; at what rate per annum did I receive interest ? 

Ans. 6 per cent, 

21. If 3 pounds of cotton make 10 yards of cloth 6 
quarters wide, how many pounds will it take to make a 
piece 100 yards long, 3 quarters wide? ^ 

Ans. 15 pounds. 

22. If 5 men can build 90 rods of wall in 6 days, how 
il|any rods can 20 men build in 18 days? « 

Ans. 1080 rod& 

23. Being in want of money I procurefd 600 dollars of 
a broker for 8 months; at the end of that time I paid 48 
dollars interest, what was the rate per cent, per annum? 

Ans. 12 per cent 

24. If 5 men build 90 ^s of wall in 6 dayg, how many 
r6ds can 12 men build in 15 days? Ans. 540 rods. 

- 26. If 350 dollars in 9 months gain 15 doUanl, what 
principal will gain 6 dollars in 6 months? Ans. #210. 



26. How many vedcs will 1440 dollan defray the expm- 
see of 46 men, if 960 dolianr defray tlie expenses of 20 
men 88 weeks? Ans. 55 weeks. 

27. If a family of 8 persons spend #480 m 24 months, 
how much will 16 persons spend in 8 months at the same 
rate? Ans. $320. 

28. How many men can be eknployed 12 days for #96, 
tf 4 men receive #24 for 6 days work? 

Ans. S men. 

29. If $400 gain #24 in a year, what would #1600 
gain in 20 months? Ans. #160. 

SiO. If #400 gain #24 in a year, in what time would 
#1600 gain #160? Ans. 20 months. 

31. If 45 yards of cloth, 6 qrs. wide, will make 10 
suits of clothes, how many pieces each 45 yards in length, 
bttt only 3 qrs. wide, will it take to make 500 suits f 

Ana 100 pieces. 

32. If a wall can be built by 8 men in 12 days that is 
40 feet long, 12 feet high, and 3 feet wide, in how maiq^ 
days can 68 men huild another wall that is 28 feet high, 
140 feet long, and 6 feet wide? Ans. 23-j^. 

33. If #2000 will support a garrison of 150 men 3 
months, how long at the same rate will #6000 support 4 
times as many men? Ans. 2\ ihonths. 

34. If 25 men can dig a trench 36 feet long, 12 feet 
wide, in 9 days, in how many days would 15 men dig a 
trench of the same depth, 48 feet long and 8 feet wide? 

An& 13}. 

35. If a cellar which is 22} feet long, IT-^^ feet widi, 
and 10} feet deep, be dug in 2} days by 6 men working 
12^ hours a day, how memy days of 8-} hours each, shoald 
9 men take to dig another measuring 45 feet long. 34} 
feet wide, and 12^^ feet deep? Ans. 12 days. 

36. If 15 men by working 6f hours per day, can dig a 
trench 48 feet long, 8 feet wide, and 3 feet deep in 12 days, 
how many hours a day must 25 men work to dig a trenek 
86 feet long, 12 feet wide, and 3 feet deep in 9 days? 

' Ans. 6 hoan& 



47.^ Suppoie Hm 5Q m&a by w<Hrkiiig 45 di^s, ^a^h day 
3 hours, can dig 24 ceUars which are each 96 feet k>ng^ 
21 feet wide, ajid 20 £ee¥teep, how many men would be 
required to dig in 27 days 18 cellars which are eacb 48 
feet l<^g, 28 ieet wide, and 15 feet deep in working only 
5 hour^ each day? Ans. 50 men. 

38.. if 80 men by working 5 hours per day can dig in 
27 days 20 cellars which are 45 feet long, 28 feet wide, 
and 10 feet deep, how many men would dig in 45 days 99 
cellars which are 80 feet long, 21 feet wide, and 15 feet 
deqp, by working only 3 hours per day? 

Ans. 108 ifien. 



INTEREST. 

§ Place the principal, time and rate per c^nt. on the right. 
If the ^me consists of years and monthd, reduce the months to 
the Sdiquot parts of a year^ or reduce the years to months, and 
add the months, placing their sum on the right, and 1^, the 
number of months in a year, on the left. If the time ccmsists 
o^ month£( and days, reduce the months to days, and place 19 
and 30 on the left, or reduce the days to the aliquot part or 
parts of ^ month, placing only 12 on the left. Should the sum 
be large and you wish to cast the interest for days, place 365, 
or 73 and 5, on the left, and reduce the time to days. 

PROBLEMS. 
1. What is the interest of #12 at 6 per cent, for 9 



months ? Aiis. 54 cents. 

12 



12 Principal. 
6 Rate. 
9 Time. 



54 Ans. 

l^OTV. — ^Tf yoa have the hiterett at Gparceat, add one-sixth and yon have the 
iitelMI at t ffer eesi, add ooe-third and you have the intereit at 8 per eeat; 



y 
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2. What is the iaterest of f 12 at 7 per cent.! at 81 itf 9t 
«t 10? atlllat 12? at 13? at 14? at 15? at 16? forOmonChs 
Am. 63, 72, 81, 90, 99, $1,08, #1,17,«1,26,# 1,35,«1,44. 
' Sk What is the interest of #12 at 6 per cent, for 1 
BMtoth? for 2? for 3? for 4? for 6? for 6? for 8? for 10? for 
12? for 16? for 18? for 20? Ans. 6, 12, 18, > 

24, 30, 36, 48, 60, 72, 96, §1,08. «1,20. ^ 

4. What is the interest of $24 for 1 year and 2 months, 
at 6 per cent ? * Ans. $1,68. 

24 2 ^ 



12 



6 

14 months. 



$1,68. Ans. 
5. What is the interest of $24 for 1 year and 2 months, 
at 7 per cent? Ans. $1,96. 

24 



12 



7 
14 



$1,96 Ans. 
6. What is the interest of $48 for 5 days ? for 15? for 
20? for 45? at 6 per cent? 

Ans. 4 cts., 12 cts., 16 cts:, 36 cts. 

48 



12 
80 



6 
5 



7. What is the interest of $48 for 6 months, at 6 per cent? 

Ans. $1,44: 

8. What is the interest of $60 for 8 months at 6 per 
cent? , Ans. $2,40. 

9. What is the interest of $100 for 15 months at 6 per 
cent? Ans. $7,50. 

10. What is the interest of $48,60 at 6 per cent for 1 
year and 10 months? Ans. $5.35- . 

IL What is the interest of $65,50 for 24 daya at 6 per 
cent? Ans, $0,26,2. 
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B. R^uired the interest of f84,24 for 76 %s, at 6 
par^Sfitttf Ans. $1,05,8. 

18. What 16 the interest of #106,80 for 9 months, at 8}^ 
per eentl Ans. $Zfii, 

14. What i» the interest of $720,12 for 1 year and 6 
months, at ^ per cent? Ans. #51,84,86. 

15. What is the interest of #365 for 1 year and 3 
months, at 12 per cent? - Ans. #54,75. 

16. What is the interest of #66,60 at 9 per cent for 18 
months? Ans. #8,99,1. 

17. Required the interest on #8,40 for 2 years and 8 
months, at 16 per cent? Ans. #3,02,4. 

18. Required the interest on #99,99 for 1 year, 3 months, 
at 8f pei^ cent? An^. #10,83. 

19. What is the interest on #27,66 for 93 days, at 6 per 
eentt Ans! #,42,87. 

20; Required the interest on #87,60 for 2 months, 1^ 
days, at 7 per cent? Ans. #1,27|. 

21. What is the interest on #366 for 1 year, 6 monllisy 
20 days, at 6 per cent? Ans. #34,16. 

22. Required the interest on #28 for 33 days, at 12 per 
cent? Ans. #,30,8, 

23. Required the interest on #750 for 63 days, at 12 per 
2ent? ' Ans. #15,75. 

24. What is the inters of #264,18, for 4 months 20 
days, at 30 per cent? Ans. #30,82,1. 
( 25. What is the interest of 860 for 1 year, 2 months 
&nd 15 da3rs, at 6 per cent? Ans. #26,10^ 

26. Required the interest of #8048 for 2 years 4 months, 
at 6 per cent? Ans. #1126,72. 

27. What is the interest of #60,85 for 1 year 6 months, 
at 6 per cent? Ans. #5,47,65. 

28. What is the interest of #60,96 lor 1 year 8 months, 
[f fit 6 per cent? Ans. #6,09,6. 

*■ 29 What is the intereist of #84 for 8 months, at 9 per 

cent? Ans. #5,04. 

30. What is the interest of #800 for 1 year 3 months 
and 20 days, at 9 per cent ? Ans. #94. 

[8] 
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31. Required the interest of $$15,W for 1 year 10 
iDontiis, at 6 per cent? Ans. 941,^0} . 

d2% What is the interest on $76,40 for 1 year 5 months, 
at 8} per cent? Ans. f 9,19,9di. 

33. What is the interest of #48,96 for 1 year, 4 months 
12 days, at 6 per cent? Ans. #4,01,4+. 

34. Required the interest of $180 for 8 months, at 6 per 
cent? Ans. $7,20. 

35. What is the interest of $120 for 9 months, at 3i 
per cent? Ans. $3,00. 

36. Required the interest of $480, at 12 percent, for 9 
months? - Ans. $43,20. 

37. Required the interest of $99,99 for 5 months, at 4| 
per cent? Ans. $l,94,42i. 

38. What is the interest of $176, at 2| per cent, for 8 
Qionths? Ans. $3,22f . 

39. What is the interest of $144 for 6 months 20 days, 
at 8 per cent. ? 

40. What is the interest of $77,64, at 2f per cent, for 
7 months 15 days? Ans. $1,16,46. 

41. What is the interest of $2000 for 20 days, at 6 per 
cent? 

42. What is the interest of $60 for 15 days, at 8 per 
cent? 

43. Required the interest of $132 for 25 days, at 7 per 
cent? ~ Ans. 64 cts. 

44. What is the interest of $834 for 1 month 6 days, at 
6 per cent? Ans. $5,00+. 



•* In the New-EDgland StatM, in New^-Jefcey, Pennsylvania, Delaware, Mary- 
lai|d« Virginia, North Carolina, Tennonee, Kentucky, Ohio, Indiana, Ulinois, 
Miwouri, Arkansas, and the District of Columbia, and on all U. S. Notes, the 
rate is 6 percent. In New -York, South Carolina, Michigan, Wi6CODaiB,«iid 
Iowa, it is 7 percent 



COMMISSION. 



^ 1. Place the talue of the commodity and the rate per cent, 
on the right y and place one hundred on the left. 

EXAMPLES. 

1. What is my commission oii 9B000 invested for A. 
in western lands, at 20 per cent, commission 1 

Ans. $1600. 

2^ What may I demand for the sale 6f 80 horses, valued 
at #79 per bead, my commission being 12 per cent? 

Ans- $720. 

S« Sold 40 hogsheads of sugar on commission at 5 cents 
per cwt, each hogshead weighing 12 cwt, what is my 
commission? Ans. $24. 

4. Sold on deposite, for C. dc'Co., 25 bales of goods, val- 
ued per bale at $400^ what is my commission at 4^ per 
centt Ans. $450. 

5. ' C. sold on consignment $5000 worth of goods for B, 
what may he retain as his commission, it being 5 per cent? 

Ana $250. 

6. Paid 4^ per cent, commission for the sale of $65400 
.worth of goods; how much was the commission? 

Ans. $2943. 

7. Sold 800 acres of western land; what is the amount 
of ray commission at 15 per cent, per acre ? 

8. D. consigns to my care, goods to the amount of $25- 
000, and allows me 9^ per cent, for making the sales. If 
I lay out $2375, how much of my commission have I left? 

Ans. 0. 

9. E. consigns to my care goods to the amount of $2- 
500 w:ben sold; how much must I send to E, my commis- 
sion being 12| per cent Ans. $2187,50. 



INBDRAHOil. / 



INSURANCE. 



hmranee is a per cetUage paid far risk incurred in caie of 

dankoge by fire, watery ^c. 

§ This is performed the same as the last, 

EXAMPLES. 

I0 What is the insurance on a house valued at (40000, 
«l ^ per cent? Ans. $1000. 

2. WhdLis the insurance on the steamboat Empire and 
cargo, valued at $140000, at 5^ per cent 1 

Ans. •7700. 

9. What must I pay for the insurance of 4 houses, val- 
ued at #4500 each, at d| per cent 1 Ans. 9576. 

4. If I own the i of i of | of the steamboat United 
States, it being valued at 80000 dollars, what is my pro- 
portion of the insurance at d| per centi Ans. #44,44 j^. 

5. The ship Julia Palmer was insured for f of | of | of 
#120000, at 4} per cent, what has A. to pay, he owning 
J of II of j% of the shipl Ans. #400. 

6» What must C. pay for the insmtince of his property, 
it being valued at #20000, at 2i per cent? Ans. #425. 

7. If a ship is valued at #82500 and cargo at #25000, 
what is the insurance on the ship and cargo at 2^. per cent! 

Ans. #2365. 

8. What is the insurance on a mill valued at #100000, 
^3\ per qent % Ans. 8250. 

9. What is the insurance on a cotton factory, at 2\ per 
ceal, valued at 40000 t Ans. #1000. 

10« What is the iii9iurance on a woolen factory, at 3|* 
per cent valued at #50000 ? Ans. #1100. 






DISCOUOT'. 



DiscoufU is an alioioance made for prompt payment 

CASE 1. 
Discount without time. 



I 



§ 1 « Place the sum oit which the discount ia to be made^ aod 
the rate per cent,, on the right, and one hundred on the left. 

EXAMPLES. 

1. What is the discount on^$400, at 6 per cent ? 

Ans. 924. 

tJ. What is the discount on $950, at 10 per cent ? 

Ans. $95« 

3. What is the discount on $300, at 8 per cent ? 

Ans. 924. 

4. ^hat is the disc6unt on 9350, at 3J per cent ? 

Ans. 912,25. 

6. What is the discount on 91000, at 6 per cent? 

Ans. 960. 

6. What is 12 per cent, of 700 ! 

Ans. 984. 

7. What is 13 per cent, of 9600 ? 

Ans. 978. 

«• What is 3 J per cent, on 1200 f 

Ans. 940. 

a What is 4^ per cent, of 9500 1 

Ans. 921. 



#8 BANK fNTKREST. 

BANK INTEREST, 

OR DISCOUNT WITH TIME, 



1^ To get the interest f (ft months at six per cent. 

§ Place the principal and time in months on the right, and 
place d on the left. 

% To get the interest for days at six per cent 

§ Place the principal and time in days on the right, and 
^ace 60 on the left. 

Three days are added to the time specified in notes 
taken by banks, called days of grace, on which interest is com- 
puted. 

EXAMPLES. . 

1. What is the interest of $42 for 7 months, at 6 per 
cent ? Ans. #1,47. 

7 



1,47 
2. What is the interest of $120 for 33 days, at 6 per 
cent ? Ans. «0,66. 

1^0 2 
33 



66 
3. What is the interest of $180,60 for 33 days, at 6 per 
cent 1 Ans. $0,99+. 

IU,0 301 
33 

,99,oo* 



BANE INTEREST. 3^ 

4. What 19 the discount on #100 for 2 months, at 6 per 
cent per annum ? Ans. #1,05. 

100 5 



1$ 
$0 




$$ 21 



5. What is the discount on $600 for 3 months, at 6 per 
cent, per annum 1 Ans. $9,30. 

6. What is the discount on $120 for 4 months, at 12 
per cent, per annum? Ans. $4,92. 

7. What is the discount on $500 for 33 days, at 6 per 
cent, per annum ? Ans. $2,75* 

. § For any other rate than six per cent. oompOte the interest 
in the same manner, and add or subtract such parte as may be 

reqilired, from 6 per cent, interest. 

§ For three per cent, take one-half ; for four per cent, sub- 
tract one-third; for four and a half per cent, subtract one-fourth; 
for five per cent, subtract one-sixth; for seyen per cent, add one- 
flizth; for 8 per cent, add one-third; for 9 per cent, add one- 
half, &&c. f 

§ This rule is the one generally used in banks and by business 
men. 

§ It estimates the year at twelve months, of thirty days each; 
and consequently, gives the interest a trifle too large. 

NoTF. — The interest hy the above rule, is ^ too large, and 
ioget the exact interest, deduct -^^from the interest hy the 
above rule. 

Iff' you have only dollars in the principal, place the deci^ 
mal point two figures from the right hand figure of the 
answer, and you have the answer then in dollars and cents. 

If there are cents in the principal, place the decimaJ point 
four figures from the right, and you have the answer in doU 
Jars and centSf as before. 



|0 INTSEIST QN HOTBB. 

INTEREST ON NOTES. 



Th C€t9t interest on notes where ^partial payments are made* 

FIRST METHOD. 

Cast the interest on the note from the time that it was given 
till the time of final settlement; then cast the interest on each 
payment from the time of |>ayment till the final aottlemctnt; 
add these payments and interest togrotheri and subtract the 
amount from the principal and the in^rest that has accrued 
on it. 

SECOND METHOD. 

The iQethod laid down by CaAifCBLbOR Ke^» is to apply 
the payment in the first place to the interest then due« 

If the payment exceeds the interest, the surplus goeis tovaf40 
discharging the principal, and the subsequent interest is to lie 
computed on the balance of the principal remaining due. 

If the payment be less t ban the interest, the surplus intereAt 
roust not be taken to augment the principal; but interest con- 
tinues on the former principal until %e period when the pay- 
ments taken together exceed the interest then dte, and then 
the surplus goes towards discharging the debt. 

The interest is computed on the balance as before. 



LOSS AND GAIN. 



To find the price at which to sell a commodity so as to 
gain or loose a given per cent. * 

§ Add the gain or sobtl'aet the loss per cent, from one hun- 
dred ; an$i place it, together with the value of the commode 
itff on the right, and one hundred on the left. 

EXAMPLES. 

1. Bought cloth at 80 cents per yard. At what price 
must I sell it so as to gain 25 per cent 1 a ^ ^i 

$t 20 



100 Ans. 
2. Bought cloth at #1,00 per yard; at what price must I 
sell it so as to lose 25 per centi Ans. 75 cts. 

U00 
m 75 



3. Bought cloth at $2,40; at how much per yard must I 
sell it so as to gain 20 p^ cent? Ans. $2,88. 

4. What must I ask for 20 yards of cloth, that cost $2,- 
50 per yard, so as to gain 50 per cent 1 Ans. $75. 

5. If 20 yards of cloth cost $75, at what price per yard 
must I sell it so as to lose 60 per cent? Ans. $1,50. 

CASE 2. 

^jThen there is a gain or loss per cent, to ascertain vdkai 
the commodity cost, 

\ Add the gain or subtract the loss from one hundred, and 
place it on the Wt\ and place one hundred, togetber with 
the price at which the commodity is sold, on the right* 



\. 



V 



¥t LOSS AND OAIK.' 

EXAMPLES. 

1. Sold a horap at $80 and lost 20 per cent; what did 
the horse cost? Ans. #100. 

00 100-20»80 

90 100 



2. Sold a horse at $100^ and gained 20 per cent; what 
did the horse cost? Ans. $83^. 

3. Sold cloth at $1,00 per yard, and gained 20 per cent; 
what did the cloth cost mel Ans. 83J cts. 

CASE 3. 

When a commodity is sold at a given rate^ and there is a 
gain or loss per cent*, to ascertain, whM the gain or lass 
per cent, would be if sold at some other rate. 

§ Place the first price and one hundred on the left, and hav- 
ing added the gain or subtracted the loss from one hundred, 
place this, together with the second price, on the right. 

EXAMPLES. 

1. If hy selling cloth at 5 shillings per yard, I gain 10 
per cent, what will I gain by selling the same for 6 shil- 
lings per yard? Ans. 32 per cent. 



5 
100 



6 132 

110 -100 



^V 1,32 32 

2. If I buy "bl^h for $1,20 and sell the same for $1,50, 
what do I gain p^ cent? Ans. 25 per cen# 

3. If I sell goods\t 50 cts., that cost 62^ cts., what is 
my loss per cent? Ans. 20 per cent 



( 
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EQUATION OF PAYMENTS. 



§ 1. Place the sum or debt on the left, multiply each pay- 
ment by the time that must elapse before it becomes due, and 
place the sum of these products on the rig^ht side of the line. 

EXAMPLES. 

1. C. owes $200, of which $100 is to be paid in 2 
months and the balance in 4 months. If C. agrees to pay 
B. the whole sum in one payment, what is the. equated 
time? Ans. 3 months. 

+100 100X2 

+100 100x4 



6>»3 months. 

2. W. owes Craig & Co., $1300, of which 160 is to be 
paid in 6 months, $150 in 8 months, $400 in months, 
and the balance in 10 months; what is the equated timet 

Ans* 9 m. nearly. 

3. G. owes H. $100, of which $200 is to be paid down, 
$400 in 5 months, and the rest in 9 months, but ^ey agree 
to one payment; what is the equated time 1 

Ans. 5^ m,^ 

4. A farmer owes for a farm, and agres to ma^ (ke 
payments as follows, or to pay the whole sum attjrtf'equa* 
ted time : ^ in 1 month, ^ in 3 months, andj^^st at |he 
end of 12 months; what is" the equated timjfg^ 

t^ ^ Ans. 6|, 

. A merchant owes a bill of gojcw in Boston, valued at 
$6000, given January Ist, 184^, 'to b6 paid in four equal 
payments; the first in thriBtf months, the second in six 
SKMiths^ &c* What is th^ equated time 1 



y 
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VELLOW8BIP 



BIF. 



FELLOWSHIP. 



§ 1. Place the whole amount of stookia trade on the leftt 
.^d then pUce oo the right the ahare of each partner sever^j, 
together with the whole gain or {o$8. 

EXAMPLES. 

!• Three men trading together gained $1600; A's stock 
was $1200, B's $2000, C's $4800, what was each man's 
idiare of the gaint 



+2000 



Or: A's $1200 
B's $2000 

C's $4800 



1000 2 
1200+2000+4800. 



$240 A'8, $400 B's, $960 C's. 



0000 1000 2 

12(Hft+2OO0+48O0 

240 + 400 + 960. 

2. E. F. and G. trading in company gained $240; E's 
stock was $280, F's $600 and G's $320; what was each 
man's ahare of the gain? Ans. E's |k56. 

F's $120- 
Ns^ G's $64. 

3. Divraik^360 into three parta that shall be to each 
other as 1, 2;^!^ 3. Ans. 60, 120, 180. 

4. Divide 720 htto 4 parts that shall be to each oth« as 
1, 2, 3, and 4. ^ Ans. 72, 144, 216, 288. 

5. Three boys found a (uirse containing $5,40, and find> 
ing no owner, agreed to diVide it according to their ages; 
the youngest was 7 years old, ih^second, 9, and the oktest 
11; how must they divide it? Ans. $1,40, $1,80, $2,20. 



6. Three mdn pa^y for a pasture $IW, into which A. 
plito'BO horses, B. lOO^and 0. 120; how much shmlA ekch 
niflm p8^? Ans. A. $32, B. #40, C. #48. 

"7. Three men agree to buiid a school house that wilt 
cost- #60b and pay according to the value of their property.. 
At is worth tSOOO, B. (5000, and C. $7000; what mtist 
each man payl Ans. A. $120, B. $200, C. 1^80. 

8. A..merchant failing in trade owes $24000; his whole 
amoant of property is found to be worth only $6000: how 
oaoch will B. receive to whoin he owes $2000, or C. who 
has loaned him $3000^ 

.Ans. B. receives $500 and C $750. 

9. How much will his property pay on the dollar? 

Ans. 25 per cent. 

NoTB.<— By this rule tax lists are made ovt, bankrupts^ estates 
ai^^vided, aad it will be found of use when there is adefleit of 
anets in various settlements « 

When the shares of partners remain in trade unequal 

lengths of time. 

§ Multiply each man's stock by the time that it remains in 
tnde^ then place the sum of the products on the left, and place on 
the right the product of each individual share, the whole gain 
or loss; then proceed as before. 

EXAMPLES. 

1* A. and B. trade in company; A's stock is $500 for 4 
months, B^s $600 for 6 months, and they gain $88; what 
the share of each. Ans. A's $31 1; BhNMi. 



500x4=2000 7 H0 

600x6=3600 

J 



7 $m 
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jS000 5 7 I 396=564 

^^ 44 ^• 
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2. A. B. and ijL enter into partaefship; A. puts in $95 
for 8 months, B* pits in 60 for 10 months, and C. puis in 
#120 for 3 months; by misfortune they lose $41; what 
must each man sustain of the loss! 

Ans. A. $17, B. $15, C. $9. 

3. If A. should- put in $215 and B. $390, and they 
should gain $200; what is each man's share, A's money 
being in trade 6 months, B's 9 months? 

Ans. A's $53,75. B's $146,25. 

4. E. F. and G. put in joint stock; E. puts in $144,00 
for 5 years, F. $160 for 2^ years, and G. $600 for 2 years, 
and they gained $720; what is each < man's share of the 
gain? 

Ans. E's $223,44|J, F's $124,13f ', G's $372,20||, 

5. Two merchants join in trade, one puts in $4000 for 
1 year, the other $3000 for 1 year and 4 months; they 
gain $1500; what is each man's share of the gains? 

Ans. $750 each. 

6. A. and B. charter a schooner and engage in trade. A. 
puts in I of the stock and B. -}; A. continues his sum in 
trade for 8 months, and B. his for 16 months, at the end of 
that time they closfe their accounts and find that they have 
gained $2400; what is each man's share of the gain if 
they divide in proportion to stock each had in trade? 

Ans. A's $1440, B's $960. 

7. Three merchants trade in company; A. puts in $240 
for 10 months, B. $200 for 18 months, and C. $300 for 5 
months; they gain $400; what is each man's share? 

Ans. A's $128, B's $192, C's 

8. Three men form a partnership, with a capital of $12- 
000. A's stock is $50|f)O, for 8 months ; B's $3000 for 
12 months ; and C's the balance for 16 months. They 
then have gained $2400. What is each man's share of 
the gain? Ans. A's 6854. 

B's 617f 
C's 1007f. 



BARTER. 



§ Place the given quantity of the commodity and the price 
tt which it is valued^ on the right of the line. Place on the 
left the constituents of the c()mmodity whose value is required. 

EXAMPLES. 

1. How much cloth at 22, cents per yard, must be given 
in exchange for 4400 lbs. of cotton, at 3^ cents per pound? 

Ans. 700 yards. 



t 



^00 

7 



700 

2. How much te€^ at 64 cents perpound, must be given 
for 448. pounds of coffee, at 20 cents per pound? 

Ans. 140 lbs. 
3. . How much wheat at $1,25 cents per bushel, must be 
given fop 50 bushels of rye at 70 cts. per bushel? 

Ans. 28 bush. 

4. How many bushels of rye worth 70 cts. per bushel, 
must I give for 28 bushels of wheat, the wheat valued at 
tl,25 per bushel? Ans. 50 bush* 

5. How many pounds of cofiee can I have in exchange 
for 28 lbs. of butter, valued at 21 cts. per pound: the value 
of the coffee is 12 cts. per pound? Ans. 49. 

6. How many sheep at $4 per head, must I give for 6 
cows, at 1^12 a piece? Ans. 18. 

7. Sold 28 bushels of wheat at 75 cts. per bushel; how 
many barrels of salt can I have in exchange at $2 per 
barrel? x\ns. 10|. 

8. How much cofiee at 20 cts. per lb. must I give for 
120 yards of cloth at 64 cts per yard? Ans. 384 lbs. 

9. How many bushels of wheat will pay for 40 bbls. of 
pork at 8 dollars per bbL, when wheat is worth 80 cts. per 
bushel? Ans. 400 bu. 



48 ALLtOATlOK. 

ALM^ATION. 



AlligtsUan teaches to find the value iff mtlures. 

§ !• Find the value of the whole mixture, then find that of 
any part, by placing the value of the whole mixture and the 
quantity you wish to find the vsUue of,' on the right; and place 
on the left the whole amount of the mixture. 

EXAMPLES. 

1. If 4 bushels of wheat, worth 80 cents, be mixed with 
8 that are worth only 60 c^^ what is the value of 8 bush- 
els of th9 mixture % Ans. (2. 



n 



<XW+ 80 
0X00+120 



2f00 

2. If 6 gallons of wine at 67 cents per gallon, 7 at SO 
cents, and 5 at $1,20 be mixed together, what is the valiie 
of 3 gallons of the mixtui^e % 

3. If 8 oz. of silver is melted with 16 oz., the first valued 
at 65 cents, per oz., the latter at 40, what is the value of 
1 oz. of the alloy 1 Ans. 52|. 

4. If I buy 40 bushels of rye at 60 els., 30 bushels of corn 
at 50 cts., 60 bushels of barley at 25 cts., and have them 
mixed, what must I ask for 12^ bushels of the mixture f 

Ans. $4,6K 

5. If I mix 40 bushels of corn at 50 cts., 28 of barley 
at 30 cts., and 22 of oats at 15 cts., what is 10 bushels of the 
mixture wor^ ? Ans. $d,52f . 

6. If 20 pounds of tea worth 50 cts., be mixed with 40 
lbs; worth 80 cts., whAt \% 10 lbs. of the mixture worth % 

• Ans.#Y, 



TBS 



PRUSSIAI CALCULATOR. 



PART II. 

■ ■■ H ■ — ■ <■ I ■ I I ■ ^1 ■ ■ . a 

MENSURATION. 



Practical Menswation, or Practical Geometry, 

There are three kinds, of measures: ^ 

1. Linear or running, relating to the measure of lines. 

3. Superficial or the measure of surfaces. This considers 
the length and breadth: i. e., the suirface. 

3. Cubic, or the measure of solids; this measure considers 
the length, breadth and thickness} i. e., the solid conents. 

To find the area of a parallelograms whether it he a square^ 
a rectangle, a rhombus, or rhomboids* 




Bqnar*. 



& Place the length of the bas^ and the perpendicular 
height on the right, and on the left place the next inferior 
mambers that correspond with the answer. 
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EXAMPLES. 

1. How many acres iu a piece of ground that measare 
160 rods on each side! Ans. 160 acres. 



* 




160 
1^0 



160 

2. How many acres in a piece ^of land that measuret 
120 rods on each side? Ans. 90 acres. 

3. What is the ^number of acres in a piece of land thai 
measures 180 rods on each side? Ans. 202^ acres. 

4. How many acres in a tract of land that measures 20 
chains on each side? Ads. 40 acres. 

5. How many acres in a tract of land that mersures 
420 rods square? Ans. 1102i^ acres. 

6. What is the cost of a tract of land that measures 80 
rods on each side, being a square, at $40 per acre? 

Ans. nOOO. 

7. What is the cost of a square piece of land that meaS' 
uvea 25 chains on each side, at #40 per acre? 

Ans. #2MC^ 




8. How many acres in a rectangular piece of land thil 
measures 80 rods in length and 40 rods in breadth? 

Ans. 20 acres. 

9. How many acres in a field that measures 40 rods in 
length, aud 28 in width ? Ai!^8« 7 acres. 

10. Required the cost of a rectangular piece of ground 
diat measures 20 chains in length and 15 in width, at 925 
per acre? Ans. 9750. 

11. How many acres in a lot that measures 400 roda in 
iMigth and 200 in breadth? Ans. 500 acres. 

12. Eight men purchase a tract of land, at #60 per 



{ 
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«ere» whioli measures 40 chains in length, 49 in width| 
liow -much must each man payf Ans. #1440. 





.IBhoBabOi. 

Id« I hftve a field in the form of a rhombus, the basle otf 
which measures 80 rods, the perpendicular measures 2# 
> rodsi required >the areat Ans. 13 acres. 

14. A field in the form of a rhombus measures 20 
chains on either side, and a Une from side to side measures 
15 chains ; how many acres in the field-1 Ans. 30 acres. ^ 

15. How niany acres in a tract of land that ia in th^ 
form of a rhomboid, measuring 40 chains on two opposite 
«ides, and the perpendicular from one of these sides to the 
•other, is 20 chaiin in length. 



TRIANaUBS. 




TojSmI the area of a Triangle^ 
k & Place the length of the base and the height on die 

rignt, and 2 and the next inferior denomination tdal 
corresponds with the answer, on the left 

exampLes. 

!• A triangular piece of board measures 3 feet aciQM 
Ibe base and 18 inches high; how many feet? 

An& 2 feet 8 in. 
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PRACTICAL MSXSWATION- 



Alt 
t 



3 



2 ft. 3 in. 

2. Required the area of a triangle whose hase measuresr 
180 rods, and perpendicular 80? Ans. 45 acres. 

3. How many yards in the surface of a triangular wall 
that measures on die base 27 feet, and 25f feet in perpen- 
dicular height? Ans. 38^ yds. 

4. What is the value of a triangular piece of land at 
•60 per acre, that measures 60 rods at the base and 40 
rods perpendicular height? Ans. $450. 

5. What is the value of a triangular lot of ground that 
measures 200 feet on the base, 90 feet perpendicular height, 
at *30 jper yard ? Ans. *30000. 

7. Required the area of a triangle whose base is 121 
^ chains, perpendicular height 12 chains? 

Ans. 7 ac, 1 rd., 16 rods, or 7,35 ac. 

8. What is the area of an equilateral triangle whose 
base measm'es 20 chains, altitude 18 chains? 

% Ans. 18 acres. 

9. What is the ar^a of a scalene triangle; -ihe base of 
which measures 198 rods, altitude 80? Ans. 49 i^ acres. 

To measure Boards^ 8tone, Bark^ Wood, Coaly 8fc. 

§ Place the dimensions of tiie article to be meesared, on the 
right; and the dimensions of any given quantity of the same, 
on the left. 

EXAMPLES, 

1. How many feet in 12 boards that measure e^ch 19 
feet long and 15 inches wide? Ans. 240 ft. 

n 

t% 16 
15 



240 



PRACTICAL MENSURATION. 
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2. How many feet of boards that are l6 feet wide and 
"22 J feet long, are there in 8 tier, or 8 boards thick ? 

Ans. 2880 feet. 

3. How many feet of scantling in 12 pieces, each 18 
feet long and 4 inches square? Ans. 288 feet. 

4. How many feet in 25 planks, each 20 feet long, 9 
inches wide, and 2} inches thick. Ans. 937 i n. 




AOvUbe, 



has its length, breadth and thickness equal, and the solidity is ^ 
found by multiplying these dimensions together^ 



5. How many cubic feet in a stick that is 40 feet long, 



15 inches square! 



4 It 

4 Zjt 



40 
15 
15 



Ans. 62i c. fl. 



# 



62J c. ft. 

6. Required the cubic feet in a stick that measures 36 
f496t in length, and 10 by 12 inches thick! Ans. 30 ft. 

7. Required the superficies of a board that measures 12 
feet 6 inches in length, 14 inches in breadth! 

Ans. 14 ft. 7 in. 

8. How many feet in a board that measures 25 feet 
long, 1% inches at one end, and 18 at the other! 

Ans. 31 i feet. 



+12 
+18 



2 
12 



25 



30 31 i 

9. If a log when sawed will make 10 boards, each 12 
feet long, 15 inches broad, how many feet of boards! 

Ans. 150 feet 
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10. What will a pile of boards cost at $12 per 1000 ft*^ 
that measures 12 feet by 16 in the striDg^ and containiDg- 
100 tier! ' ^ Ans. #230,40. 

fll. If 4 feet high, 4 feet wide and 8 feet long, mak» 
one cord of wood, how many cords in a pile 40 feet long^ 
16 Wide and % feet high? Ans. 25 dorda 



4 



4t 5 
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25 

12. How many cords in a pile that is 90 feet long, 12 feet 
wide and 8 feet high? Ans. 67| cords. 

18. How many cords of wood in a pile that measures 1% 
feet lone, 16 wide, and 4 high? Ans. 6 cords. 

14. How many cords in a pile that is 12 feet 6 inches* 
long, 8 feet wide, 4 feet 6 inches high? Ans. 3^ cords. 

15. Allowing 100 bushels of coal to measure the same- 
a* one cord of wood, how many bushels of coal will a box 
hold that is 8 feet long, 6 feet wide, and 5 feet deep? 

Ans. 187) bush. 

16. How many bushels of coal can I put into a building 
of the following dimensions: 24 feet long, 20 wide, 10 
feet deep? Ans. 6000 bush. 

17. What will a lot of bark cost at #5,00 per cord, that 
measures 28 feet long, 20 feet wide and 5 feet high? 

Ans. #109,37). 
}8. I have purchased a lot of wood on board of a boat 
that measures 60 feet in length, 19 feet wide, 10 fel^t high, 
at #4,00 per cord; at what price must I sell the same ti^ 
B., so as to gain 25 per cent, on the purchase? 

Ans. #445,31). 
16. How many bushels of coal will a box contain, dial 
measures 4 feet wide, 10 feet long, and 3 feet 6 inches 
deep? Ans. 109} bush. 
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iJttPEiiTny AND lOHfBtr iron. 

Plomingy Hoofing^ and Partitioning^ are meamtredhy the 

square, 

§ A sqiiare Ib 10 by 10 feet, or 100 feet, and is to be plaoed'oii 
the left of the Hne. 

EXAMPLES. 

1. How many squares in a floor that measures 50 feet 
by 40f . Ans. 20 sq. 

2. How many squares in a floor that measures 25 feet 
by 20? Ans. 5 sq., 

3. What will it cost to lay a floor of the following di- 
mensions: 28 feet long^ 25 feet wide, at $5 per square? 

Ans. 436. 

4. What will it cost to lay 4 floors of the following, di« 
mensions: each 40 by 30 ^b^^ at (2,50 per square! 

Ans. $120. 

5. If a line passing over a roof from eave to eave, meas* 
ores 60 feet, ^ and the roof is 80 feet long, what is the cost 
at #2,50 per square for roofing? Ans. $120. 

6. If a partition is 18 feet long and 10 high, how many 
squares ? Ans. 1,8 sq. 

7. If the walls round a room measure 100 feet in length 
and 8 feet in height, what is the cost at $5 per sq. for 
wainscoting? Ans. $40. 

8. What is the cost of wainscoting a room at $1 per 
flqii8u*e yard, ' the compass of the room being 180 feet, height 
Id feet? Ans. $240. 

9. How many squares of weadier boarding are on a 
bouse that measures 140 feet in compass, 20 feet high^ ma- 
king no deductions for openings? Ans. 28 sq^ 
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liSONS' AND BU€K-LiTBKS' WORK, te. 

Bricks are generally laid by the thousand. Deductions 
must he made for doors^ windows^ ifc. Stone loork is calcu- 
hUed by the perch, and 25 cubic feet are dlhwed in practice 
as a perch; but if the work dem^ands accuracy , place 99 on 
the left and 4 on the right, in place of 25, it being ^^ t0o 
great. Painting is also done to some extent by the square 
yard. 

To compute the number of bricks in a waJL 

§ Redace the brick to the fraction of a cabic foot, and piao$ 
it on the left; and on H^e right place the dimensions of the wall. 

EXAMPLES. 

1. How many bricks in a wall that measures 50 feet in 
length, 12 feet high and 15 inches thick, each brick being 
9 inches long, 4i wide and 2i thick? 






Ans. 12,800. 
50 
it 4 

2 

2 

It 4 
it 4 

12,800 
§ As one of the dimensions is in indies, we place bat two 
t welves on the right ta redace the wall to inches. 

2. How many bricks in a wall that measures 180 feet 
compass, 18 feet high, and 18 inches thick, making -)- de> 
duction for the space occupied by mortar ; the bricks of the 
same dimensions as those in the last problem? 

Ana. 66,355. 

NoTB.— In brick walls, oue>fifth ia sometimea deducted for the apace occiipie4 
by the mortar. 



8, How naany bricks in the gables of a buildingfliat meas- 
ures 30 feet in length, 12 feet perpendicular height, and 
14 inches thick, brick same dimensions as before? 

Ans. 7,16a 

4. How many perch of stone in a wall that is 75 fee{ 
long, 7 feet high, and 3 feet thick; calling 25 cubic feet 
a perch? Ans. 63. 

6. How many perch in a wall that is 180 feet long, 
12 feet high, and 20 inches thick? Ans. 144. 

6. How many perch in a wall that is 90 feet long, 18 
feet high, 22 inches thick, estimating 24} cubic feet for « 
perch? Ans. 120. 

7. How many yards of plastering in a room that meas- 
ures 120 feet compass, 10 feet high, estimating only the 
walls? Ans. 13di. 

8. What will the paintii^g of a partition cost, at 124 cts. 
per yard, that measures 28 feet long, and 12 feet high? 

Ans. $4,66f . ^ . 

9. How many yards of painting on a close fence, that is 
150 feet long, 6 feet high? Ans. 100. 



OIROLES. 



To find the area of a Circle, the diameter and circumference 

being given. 

The diameter of a circle^ is the line that passes 
linH^A the centre from side to side. 

The chcumference, is the boundary line. 

The radius of a circle, is half the diameter, 

§ Place the diameter and circumference on the right, and 4, 
together with the next inferior number corresponding with the 
anewer, on the left« 



We divide by 4, for the reason that mukiplying the diaw^ 
0er by the circtmference^ gives 4 times the area* 

EXAMPLES. 

1. What is the area of a circle that measures 280 
diasoeter, and 880 rods circumfereace? 

Ans. 385 acres. 







290 35 
11 



385 

2. What is the area of a circle that is 560 rods diameter^ 
and 1680 rods circumference? Ans. 1470 acres. 

3. What is the area of a circle whose diameter is 42» 
and circumference 132 rods? Ans. 8ac. 2 roo. d2ird. 

4. Required the area of a circle whose diameter is 40 
chains, and circumference 125. Ans. 125 acres. 

5. How many yards of pavement in a circle that is 120 
feet in diameter, and 375 feet in circumference? 

Ans. 1250. 

6. In a circular floor that is 140 feet diameter, and 440 
feet circumference; how many squares? 

Ans. 154. 

1. To find the area of a Circle, (he diameter being giveiu 

§ Place the square of the diameter, and 7854 on the tifflktf 
and 10000 and the next inferior denomination, on the left. 

2. To find the circumference^ the diameter being kmnmu 

§ To get the circumference, multiply the diameter by 3,.14l6. 
The diameter being 1, the circumference is 3,1416, very nearly. 

3. To find the diameter, the circumference being known* 
§ To get the diameter, divide the circamfei^ce by 3^.4}Q» 
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EXAMPLES. 

1. What is the area of a field that nof^asures 160 rods In 
dBameterf Ans. 125,664 acres. 



10000 



Hi 

160 

7854 



1|25,664 
2.^ WKat is the area of a field that is a circle, the diam* 
oter of wte'ich is 40 rodsl Ans. 7 ac, 3 roo, 16-f rd. 

3. Required the number of acres in a circular field, that 
18 1^0 rods in diameter? Ans. 70,7- acres. 

4. \Vhat is the length of a tire that encircles a wheel 
of 4 feet diameter? Ans. 12 il. 6,8 in. ' 

5. What is the circumference of a wheel that is 8 fe^ 
m dianieter? Ans. 25,18+ ft 

6. What is the area of a circle, the radius of whieh is 
40 feet? Ans. 558,51 yds. 

7. If 6 men purchase a circular farm that is 160 rods in 
diameter, at 40 dollars per acre, what has each to pay if 
diftj pay the same amount? ' Ans. 4l060)29«. 



OYLDIDEBS. 



To find the convex surface of a Cylinder. 

§ Place the diameter, the number 31416, and height, on tiie 
li^t; afd 10000 and tKe next inferior number that corresponds 
willt the answer, on the left. 

EXAMPLES. 

1. What is the convex surface of a right cylinder, that 
8iMau]f09 30^ incheadiaiaeter, aod length 24 feet? 

Ans. 18849+ It 



eo 
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it 

10000 



30 

31416 

24 



188,406 
2. What is the convex surface of a right cylinder, that 
is 20 feet long, 24 inches diameter? Ans. 125,66+ ft 



1^ 
10000 



24 
20 
31416 



125,664 

3. Required the superficies of a right cylinder, whose 
diameter is 30 inches, length 48 feetl Ans. 376,99+ ft 

4. What is the superficies of a shafl that measures 42 
inches diameter, length 30 feetl Ans. 329,87- ft. 

5. Required thfe convex surface of a well that is 54 in- 
ches diameter, 60 feet deep? Ans. 848,23+ ft. 

To find the solidittf of a Cylinder. 

§ Place the square of the diameter, the decimal ,7854 and 
altitude, on the right; and then prftceed as before. 

EXAMPLES. 

1. What is the solidity of a cylinder, the diameter of 
whose base is 24 inches, and length 30 feet? 

Ans. 94,25- ft. 



1% 



24 
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94,2480 

2. Required the solidity of a cylinder, whose diameter 
18 12 inches, length 20 feet? Ans. 15,71- ft. 

3. How many feet <^ timber in a sdck that measures 9 
inches In iJiameter, 40 feet in length? Ans. 17,67+ ft. 



1 
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4. Reqaired the solidity of a shaft that measures 48 feef 
in length, ^0 inches diameter? Ans. 104,72 (i 



00NE8. 



To find the convex surface of a right cone* 

§ Place the diameter of the base, the altitade and 31416, ov 
the right ; and 10000 and 2, the number corresponding with 
the answer, on the left. 

EXAMPLES. 

1. — On the fonrtb of July a pole was erected 
Composed of six pieces and nicely connected, 
Two feet six inches it measured aronnd, 
At the place where it stood at the top of the ground; 
The form was a cone in surface complete, 
The height of the same was twice sixty feet, 
How many yards of inch ribbon procured at the shop 
Win wind round this pole from bottom to top. 
Laying smooth and plane to be seen 
By leaving a space of five inches between 1 

Ans. 100 yds. 
$0 






t 
>0 



100 yds. 
2. The diameter of the base of a 'right cone is 90 
inches, slant height 40 ^t^X; what is the convex surfacef 

Ans. 471,24 fl. 
S. The diameter at the base of a right none is 32 inches, 
slaat height 48 feet, the eonvex sur&ce is reqniredt 

* Ans. 901,0624 H. 
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4. Required the convex surface of a riglU conOy th^ di 
«indter being 54 inches, slant height 36 feet 



« 

$ 



3^ 
3,1416 



2544,696 



' 5. What is the convex surface of a right cone, the(fi» 
vmetier being 20 feet, islant height 30 feet 6 inches? 

Ans. 058,10^. 

T» find the solidity ef a Cone. 

§ Place the sqaare of the diameter at the base, the afttitoda 
«iid the decimal ,7864 on the right, and 3 and the number imikI 
infehory on the left* 

EXAMPLES, 

1. What is the solidity of a cone, whose diameter al 
Ihe base is 24 inches, altitude 20 feet? 

Ans. 20,94+ ft 



it 


u 


u 


u 


3 


20 




,7864 




' X 



2#,9440 

2» Bequired the solidity of a circiAar church spiroy fk# 
diameter at the base •being 12 feet, and height 60 feet? 

Ans. 221,95+ ft, nearly. ■' 

3. The diameter of a cane is "iO feet, and its perpmdic- 
ttlar height 24 feet. Required its solidity? 

Ans. 2513,28 c. ft 

4. What is the solidity of a cone that measures jS feetkl 
diamefter, dant height 36 feet. ^ Ans. 94248 c ft 
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GLOBES. 



7\> find the superficial area of a Globe, 

I If the diametfT and circumference are both giveot place 
the diameter and circumference both on the right, and the next 
inferior denomination on the left. 

§ If the diameter only is given, place the square of the diame* 
ter» the dcitimal ,7854 and 4 on the right? 

, EXAMPLES. 

1. What is the convex surface of a globe, the diameter 
being 8 inchee, 25 inches circumferencel 

Ans. 1,4- ft 
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25 



1,3888 

% Required the area of a globe, whose diameter is 30 
inchea, circumference 941 Ans. 19-j^. 

3. The diameter of the earth is near 8000 miles, the 
circumference 25000; what is the area in square miles, of 
te surface! Ans. 200,000,000 miles. 

To find the eolidily of a Globe, 

§ Place the square of the diameter, the decimal ,7854 and 4, 
together with one-sixth of the diameter, on the right; and 
place the next inferior denomination on the left, that corres- 
ponds with the answer; or place the cube of the diameter, and 
^5336 on the right, aud place the next inferior denomination that 
convsponds with the nnswer, on the left. 

EXAMPLES. 

1m What IS the solid^ of a globe that measures 24 inchte 
in <illimeterl ^ Ans. 4,1886 jft 
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4,1888 

2. What is the solidity of a globe that ig 12 feet inflame- 
tert Ans. 904,7808 ft. 

3. Required the solidity of the planet Jupiter, its diame- 
ter being 89,000 miles? Ans. 36921778400000. 

4. Required the solidity of the planet Saturn, its diame- 
ter being 79,000 miles? Ans. 258156220400000. 

5. Required the solidity of the 6arth in cubic miles, ii 
being 8000 miles in diameter? 

Ans. 268,083,200,000 c. miles. 



GAUGIirO. 



To find the number of gallons contained in casks of differ' 

ent forms, 

§ Casks are divided into different classes, accordiA^ to the 
curvature of their sides, and are calculated accordingly. 

Those that are cylinders. 
Those that are frustrum of a cone. 
Those that are two equal frustrums of a cone* 
The two equal frustrums of a parabola*^ 
The middle frustrum of a paraboloid. 
The middle frustrum of a spheroid. 
NoTB.x-Oiass first has no curvature, class 6 has the greatest. 

CLASS 1. 

§ Place the square of the diameter^the lengtbi and 94 od 
the right, aod if either of the dimeniBAs are in inches, either 



Ist Class. 
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reduce them to the atiqnet parts of a foot, or plaee 12 agaiMt 
iachesi and 16 on the left. 

BXAMPLES. 

1. The diameter of a oertaiji cistern is 8 feet, and 
lieight 10; hqw many gallons does it cpntain? 

Ans. 8760. 
t 4, 



10 



10 
94 



' 8760 
2. How many gallons will a cylindrical cask hold, that 
measures 8 feet in height,, and 16 inches in diameter) 

Ans. 31,38+ gal. 



vft 



CLASS 2. 

I 

§ Add the two diameters, and place the smn of their squares, 
'4km length, and d6, on the light; and place 4 and 16 on the left. 

lfoTa<— ir •ithtr of tht dinMonont are in inches, reduce them to feet in all 



EXAMPLES. 

1. Required the number of gallons a oask will iiokl, 
when the length la 3 feet, diameters 15 and 17 inchesf 

Ans. 31| gal. 
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31f. 
t. S«^pdi<ed the oontantB of a oask, the length being 
feat, ^amatMB 80 and 84 ioehes at the ends? 

An8< 2531«gal. 
[5] 
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CLASS 8. 

§ Phoe the dhnensioiM as last directed, with 96 on the right 
and 16 on the left 

EXAMPLES. 

1. A cask measure 15 inches end diameter, and 17 bim^ 
diameter, length 8 feet; how many gallons will it hold? 

Ans. 81.66 gaL 
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2. Required the contents of a cask that measures 6 ft. in 
length, 86 inches end diameter, bung diameter 42 in.f 

CLASS 4. 

§ Place the dimensions as before^ with 16 on the ieft» and 96 
on the right. 

EXAMPLES. 

1. How many gallons will a cask hold of cl^ss 4th, of 
the following dimensions : diameter of head 15 indies, 
bung 17, length 3 feet? Ans. 82 gal. 

2. How many gallons will a cask contain that is 6 feet 
long, 46 inches end diameter, bung 501 Ans. 576 gaL 

CLASS 5. 

§ Place the dimensions as before, with 16 on the left, aad 
104 on the right. 

EXAMPLES. 

1. How many gallons in a cask of the 5th class, of tfatt 
following dimensions : end diotmeter 80 inches, bung 84^ 
length 3 feet? Ads. 138} gii. 
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2. How many gallons in a cask of the followinir dimen. 
MOM : end dianowter 16 inchea, bung 17 inches, length 3 
^®*' Ans. 34| gal. 

CLASS 6. 

§ Place Ibe dimeoaoM as before, with 16 on the left, and 
I IM on the rifht. 

EXAMPLES. 

I- 

1. How many giUlons will a cask of class 6 -hold, that 
^ measures 8 feet in length, end diameter 15 inches, bung 17! 

2. How many gallons will a cask of the fdilo^Sr di. 
menaions hold : length 6 feet, end diameter 22 inSies. 
*™* ^^ Ans. 157J gal. 
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6BAIJI HEAgDBE. 

•71) find the numier of huAeh contained in a box or on. 

other vesseL * 

, ,§ Find tke namber of cubic feet that it eoataim^ thwi if it i. 
•truck measure, place the dimensioDs of the box. cadr tL 1 
the right, together with «, and ptace ontheleftfie. 

EXAMPLES. 

«2«Sr« w'J bushels of whAit wai a bin contain, that 
. meaauros 8 feet long, 4 feet wide, and 4 feet high! 



r 
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7 j 720«102^ bushels. 

2. How many bushels will a box hold, that measurev 
10} feet long, 3^ feet wide, 2 feet hij^h, struck measurel 

Ans. 56} bu. 

3. How many bushels will a store room hold that meita^ 
ures 45 feet long, 21 feet wide, and 16 feet high? 

Ans. 12150 bw. 

4. How many bushels of wheat will a storehouse hold, 
that measures 60 feet in length, 42 feet in wid&, «nd 20 
feet high? Ans. 40500 bu. 

5. Hqw many bud^ls of wheat will a box contain, that 
measures 12 feet long, 3 feet wide, and 3} feet deep? 

Ans. 101} bu. 

6. What is the value of 3000 pounds of wheat, at 75ct8« 
per bushel? „ aa i ^qqa A."s. 37} dollars. 

4|» 

37} 

7. What is the value of 8^5 pounds, at 60 cts. per 
bushel? Ans. $84,25. 

8. What is the value of 2460 pounds, at 62} cts. per 
pound? Ans. 825|. 

9. What is the value of 84^0 pounds of rye, at 56 
per bushel? Ans. $84« 

10. What is the value of 22400 pounds of com, at 28 
per bushel? Atis. f 1 12. 

11. What is the value of 1600 pounds of oat% at 25 cte. 
per bushel? ^ . ^^ Abb- #12,50 

4 1 



12,50 
12« What is the value t>f 2000 ooonds of oat?, atM 
a bushel? 



J 



PRUSSIAI CALCULATOR. 



PART ill. 



raiLOSOPHICAL ARITHMETIC. 



■BdHAinOAL POWERS. 



The Mbchahicai< Powers are commonly reckoned fts «p, 
▼iz: the Lsvbs, Wbbbl and Ax&b, Pcllbt, Ltcluvbd VukiiM, 
ScBXWf and Wedoe. 



LETER. 

§ The Lever is an inflexible rod; such as a handspike or crow^ 
bar; and is divided into different cnrders, according to the relative 
positions of the power, the prop or fulcrum, and the weight t4» 
be raised. 

CASE 1. 

Thfind the weight thqi may he raised^ the power applied 
and length of the arms being given. 

§ Place on.the right of the lioe, the power applied and the 
l^fptgth of the longest arm, an4 on the left, place the lengt|]{i of 
the short ann. 
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I 

EXAMPLES. 

« 

L What weight may be raised with a lever 12 feet long, 
Uie power to be exerteid being equal to 100 lbs., and the 
falermn 2 feet from the wmghtl Ans. 500 lbe» 

'^^^ 
500 

CASE 2- 

7b find the pawer, the weight and length of the oarms 

being given. 

§ Place the weight and length of the shorter armi on the 
li^t; and place on the left the length of the long arm. 

EXAMPLES. 

,1. What power must be applied on the end of a lever, 
82 feet in length, to raise 1200 lbs.; the fulcrum being 2 
' feet from the weight? Ans. 80 lbs. 

CASE 3. 

Tb find the length of the long arm, the weight, power arnd 

short arm heing given. 

§ Place the weight and length J)f the short arm, on the right; 
and the power on the left* 

EXAMPLES. 

1. A lever is 30 feet long, and the fulcrum 10 feet from 
one end; what power applied at the end of the short ana 
will balance 120 lbs. at the end of the long arm? 

Ans. 240 lbs. 

2. What must be the length of the long arm of a lever, 
to raise a weight of 4800 lbs.; the power applied being^ 
840 lbs., and fulcrum 6 inches from the weight! 

Ans. 10 it 
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• GASE 4, 

Jh find the length of the short arm^ the length of the long 
arm^ power and weight being given, 

§ Piacrthe length of the long arm, and power, <m theiigbt; 
«id weight on the left 

EXAMPLES. 

1. What is the length of the short arm of a lever, the 
long arm being 24 feet, the weight 1440 lbs., and 
power 600 lbs. Ans. 10 ft 

^. What is the length of the short arm of a lever, the 
long arm being 12 feet, weight 1600 lbs. and power 400 
lbs. Ans. 3 ft » 

3. If a man weighing 180 lbs., rest on the arm of a lever 
^vhich is 20 feet long, what power will he balance on the 
diort arm, it being 5 feet Ans. 720 lbs. 

4. At what distance from the weight of 1440 lbs., must 
the fulcrum be placed so as to balance 360 lbs. on the Icmg 
arm, 5 feet from the fulcrum I Ans. 20 It. 

5. Two horses are in strength as 2 to 3; how must their 
double-tree of 3|^ feet in length, be divided so that they 
may draw accordingly? 

Ans.. the fulcrum is 1^ feet from 
the end to which the strongest horse is attached. 

6. Two men carry a load on a pole of 240 lbs. ; the pole 
18 10 feet long, and A. is six feet from the weight; what is 
Che weight that B. sustains, being only 4 feet from the 
wei^tl Ans. 144 lbs. 

7. How many lbs. will a power of 9 lbs» placed 16 inches 
fnHn the fulcrum of a lever, support at the extremity of 
the other arm, 2 inches from the fulcrum ? 

Ans. 72 lbs. 

8. A weight of 20 tons is suspended at the end of a 
lever 6 inches from the fulcrum; what power applied at the 
other extremity will balance, the distance being 20 feet? 



7i ntaiifMhiKiibAh ABrhaamt. 

WIBBL m ilLE. 

CASE 1. 

Tht MaMeter of the wheels diameter of the amh, andp&wer 

being given^ to find the wei^U*- 

§ Place the diameter of the- whM and power appliedf on tte 
light; and the diameter of the axle on the left. 

EXAMPLES. 

1. If the diameter of a, wheel iiB 3 feet, and that of ^le 
aadb 6 inches; what weieht a^^lied to the axle will balaooe 
92 lbs. attached to the wheel? Ans. 192 lbs. 

2. If the diameter of a wheel is 16 feet and that of the 
aade 4 inches, what weight attached to the axle, will \ml^ 
ance 12 ewt applied to the wheell Ans. 648 cwt 

CASE 2. 

The diameter of the wheels diameter of the axle^ and the 
weight being given^ to find the pouter* 

§ Place the diameter of the axle, and' the Weighs on t^- 
right, and the^diameter of the wheel on the left.* 

EXAMPLES. 

1. The diameter of a wheel is 20 feet, and that of the 
aade 5 inches^ what power applitd to the wheel* will be^ 
ance 100 tons attached to the axler Ans. 2 A tonk 

2. If the diameter of a wheel is 40 feet, and that of the 
axle is 8 itiches, what power applied to the wheel will be)» 
ance 140 cwt attached to the axlel Anfii. 2i tons. 

3. if the diameter of a wheel is 16 feet, and the diame- 
ter of the axle 4 inches, what power applied to the wheel 
will balance 48 cwt attached to the axle? Ana. 1 cwt 

"^he other two eiiM may be ptrfonned without Ibrther fUwtfmtioD. 



A. If the diameter of the axle is 4 inche^l that of the 
wlieel 28 feet, what power applied to the wheel will balance 
140 ton^ attached to the axle? Ans. If tons. 

5. A wheel is 40 feet diameter, that of the axle 5 in.; 
wli^. power a{>plied to the wheel will support 12 tone at- 
tached to the axlel Ana. i ton. 



INCLINED FIANB. 

Tfitfind the weighty power^ length or height of the Plane* 

CASE 1. 

^Rle height^ length of the plain and power being git^en, to 

find the weight. 

§ Place the power and length of the plane on the right, and 
the perpendicular height on the left. 

EXAMPLES. 

1. What power is requisite to raise a weight of 400 
pounds, up an inclined plane that is 8 feet long and 4 feet 
high? Ans. 200 lbs. 

2. If the length of an inclined plane is 32 feet, and the 
height 4, what power must be applied to raise 800 pounds? 

Ans. 100 lbs. 

3. What weight* will sustain 8 tons on an inclined plane, 
48 feet long and 6 feet high ? 

' Ans* 1 ton. 

4. What power will balance 144 tons on an' inclined 
plane, the length of which is 32 feet and hei^t 4 feet? 

Ans. 18 tons. 

7. Required the power that Vill balance 24 tons on an 
inclined plane, the length of whteh is 480- feet, and height 
25? Ans. litona. 
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CASE. 2. 

The. lengthy height of the 'plane ami weight being giveny ta 

find the power. 

§ Place the weight and height of the j^ne on the right, and 
the length of the plane on the left.* 

EXAMPLES. 

1. If the length of an inclined plane ie 06 feet and 
height 12, what power will balance 144 tons on the planet 

Ans. 18 tons. 

2. If the length of an inclined plane is 80 feet and the 
perpendicular 12, what weight must be applied to sustain 
160 cwt. on the plane! Ans. 24 cwt 

d. What power will balance 12 tons on an inclined 
plane, 60 feet in length and height 5 feet. 

Ans. 1 ton. 
4. What power will balance 144 tons, on an inclined 
plane that is 80 feet long and 15 feet high? 

Ans. 27 tons. 

6. A power of 68 lbs. at the rate of 200 feet per minute, 
is applied to raise a weight up an inclined plane at the rate 
of 50 feet per minute, when the plane is 87 feet long and 
12 feet high; what is the weight that can be raised! 

Ans. 838| lbs. 



PUILEI. 

There are two kinds of ptdleys, the fixed and the movea- 
ble. From thefiaeed^ when applied separately ^ there is jio 
power gained. 

CASE 1. 

To find the weight that a given potoer will raise. 

*' The othtr two caMf may be parfwfiil wUkont lui/ fturthtr 
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) Place the power and the number of corda on the right, 

EXAMPLES. 

1. What weight will a power of 360 Hw. balance when 
applied to two blocks, the one of three and the other of 
two puUiee, or when there are five cordsl 

Ans. 1800 lbs. 
3. What weight will a power of 500 tons balance, when 
applied to two blocks of three pullies eachi 

Ans. 8000 tons. 

* CASE 2. 

To find the power that will raise a given weight. 

§ Place the number of cords that support the weight on the 
lefty and on the right place the weight to be raised. 

EXAMPLES. 

1. What power must be applied to raise 180 lbs., when 
we have two blocks of three pullies each, or when there 
•re 6 cords? Ans. 30 lbs. 

l$t 30 



30 
3. What power will balance a height of 9 tons, when 
applied to two blocks of 4 pullies each! Ans. 45 cwt 

NoTB*— ^ome deduction must be made for friction; 



The screw is a cord wound round the periphery of a cylinder) 
and is therefore an inclined plane; the length of which is the 
circumference of the cylinder, and the height is the distance 
between the threads of the screw* 
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CASE 1- 

The distance between the threads of the screw^ the weighty 
and circumference of the screw heijig given^ to find the 
power* 

§ Place the weight and the distance between the threads of 
the screw on thie nght, and the circumference of the screw kol 
ibBleft. 

EXAMPLES. 

1. What power is requisite to raise a weight of 120O 
lb&, by a serew of 12 inches circumference and 1 in<^ 
pitchi Ans. 100 lb& 

I i;soo 



100 

2. What power will raise a weight of 4 tons by a screw 
of 24 inches Circumference, ,and i inch between the 
threads! Ans. ifcwt 

CASE 2. 

The distance between the thready of the screWy the length of 
the lever and power applied being given, to find the weighL 

§ Place the circumference described by one revolution of the 
lever, and the^power applied, on the right; and place on the Mt 
the distance between the thr^^ds af .the sorew* 

EXAMJPI.JSS- 

1. If the threads of a screw are H inches apart, the 
lever 5 feet, and the power applied at the end of the lever 
being 180 Ibs.^ what weight will pjcoduce an equilibriuial . 

2. If the threads of a screw are 2 inches apart, and 190 
lbs. be applied at the end of a lever 8 feet in length, what 
power will produce an equilibrium? 



\ 



!S. Suppose the threads of a mtew he %i inches asuHder^t 
^^e lever 6 feet in ledgth, aiid a power of 12 tons be ap- 
plied at the end of the lever, what wei^t will be required 
to produce an equilibrium^ 

4. Suppose the threads of a screw to be 8 inches apart, 
aiid the length of the lever to be 20 feet, and the power 
a|>plied at the end of the lever to be 1900 lbs., wliat 
freight will produce an equilibrium. 

NoTK»— -To get the circumference^ multiply the diameter kf 



MiCHIlfERir 

To ascertain the nuiriberof revbiuHon^ thai a drwOy-puHyr 
spindUy mill-stone^ ^c,, will make when the wheels are 
connected together atf helts^ hands, cogs, ^c, the velocitif 
of the driver and Mameters of the wheels being gvoen, 

§ Place the velocity and tlie diameter of the drivers on the 
right, and the diameters of the driven on the left. 

EXAMPLES. 

I 1. A cog wheel of 150 inches diameter^ geers into.one 
of 15 inches diameter; 'how many revolutions will the 
smalle^ make per minute, the larger performing 6? 

Arts. 60, 

6 

-•i I k V It rn i' I . 



60 
2. A wheel of 40 iiiches diameter is e^tinected-' With toe 
of 8 inches, and this is attached to a shafl, on the end of 
'which a wheel of 36' inches geers itto one of 6 inl^hes; 
iitiat is the velocity of the la(st'wheell Jif6r*iiintfterthfl1tei»ger 
making 20 revolutions per minute? 
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3. How many revolutions will a spindle of two inches 
diameter make, being eonnected to a drum of three feet 
diameter, making 60 revolutions per minute? 

Ans. 1080 per minute. 
5. A beh connects a drum of 4 feet diameter, making 
40 revolutions per minute, with one of 4 inches diametw; 
required the velocity of the sihaller drumi 

Ans. 480 per minute. 



ITIOSPHItIC PUUDU. 

Tb aseefiain the atmospheric pre^gure upon a cylinder or 

piston, 

§ Piaee the square of the number of inches in the diameler^ 
and 1*66 on thenght, and 14 on the left. 

EXAMPLES. 

1. What is the atmospheric pressure upon a cylind^ of 
^1 inches diameter? ^ q Ans. 5197i lbs. 



It U 



21 
165 



5197J 

2. What isjthe atmospheric pressure upon a cylinder of 
56 inches diameter^ 

3. What is the pressure upon one of 42 inches diameter? 

4. Upon one of 28? of 35? of 40? of 63? i 



BTDSOSTltlCS. 
To find the pressure of water upon the bottom of a vessel, 

§ Place the number of square feet contained in the botton 
of the vessel, and the depth of the water and 1000 on the right, 
and 16 on the left. 



EXAMPLES. 

1. A vessel 3 feet square and 8 feet deep is filled with 
water; what pressure does the bottom sustain? 

g Ads. 4500 lbs. 



2 H 



3 

$ 
1000 



<" 



4500 

2. A vessel 4 feet square is filled with water to the depth 
of 8 feet, what pressure does the bottom sustain? 

3. The area of a circular vessel is 18 feet, and the depth 
of water is 8 feet; what is the pressure upon the bottoisf 



i 

WATER. 

Tojind the pressure of water against the sides of gates^ 

hanks, Sfc* 

§ Place the length and breadth oi the surface against which 
the water presses, half ..the depths and 1000, on the right; 
and 16 on tiie left. 

The sides of any vessel sustain a pressure equal to the ttrea 
of the sides multiplied by one-half the depth of water. 

EXAMPLES. 

1. Whi|t1us the pressure of water against the gates of a 
lock when filled, that is 12 feet deep and 16 feet wide,? 

Ans. 72000 lbs. 
12 



!♦ 



6 
1000 

72000 
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% What is the pteasare of water on the sides of a 
■el, the depth being 30 feetl 

3. What is the pressure on the sides of a vessel, it b^j^p^ 
16 feet deep and filled with water? 

4. The gate o^ a sluice is 12 feet deep and 12 broadj^ 
what is the prescnire of water against iti 

d» What is the pressure of water on the sides of an 
aqueduct, th^ depth of water being 8 feet and length 120? 

IfoTSw— It mftkM BO differeMe vhat the ■hape of the Veatel i«, tho heif lit mf 
tk» wftier ia alt thai it ooMidered, and not its quantity. 



CEATITr. 

To find the specific gravity of a body, 

§ If the bodjT is heavier than water, wei|^h the bodyJn water and 
oiit of it, and the difference will be the weight lost in water. 

§ Then place the whole weight and the specific gravity of 
WMerf entile right, and the loss of weight on the left. 

EXAMPLES. 

1. A piece of gold weighs 38f dwt in the air, and 86^' 
dwt in water. W hat is me specific gravity? 

Ans. 17 sp. gr, 
? 1272 
16 1 884 

1 86 j 

17 2J 

2. What is the specific gravi^r of a body that weighs 
16} lbs* in water, and 20| in airf Ans. 4f sp. gr. 

«The ipeeifie f rarity of iMitn to 1. A cubie foot of watar vaifha 1M0 •«. 
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DISTANCE. 

To determine the distance of a gun or a thunde^ cloudy 
from seeing the fiash and hearing the report. 

§ Place the number of Reconds that elapse between the flask 
and the report, and 1142* on the right, and place the next in- 
ferior numbers that correspond with the answer, on the left ; or 
if you count the pulsations^ place them on the right, together 
with 1142 and 60; and place on the left 72, (the number of pul- 
sations in one second,) and the next inferior denominations that 
correspond with the answer. 

EXAMPLES. 

1. After, seeing the flash of a cannon, 30 seconds elapse; 
what was the distance? An& 6,53 miles. 

16 $ti $0 

1142 
11 3J t 



6,53 

2. What is the dii^tance of an electrical cloud, the fiash 
being seen 24 pulsations before the report is heard? 

J ' Ans. 4,33 miles nearly. 

8 ttt 1142 
,33 % 



4,33 

S. I observed a meteor burst, and 160 seconds after 
heard the report; what was the distance of the meteor from 
the place where I stood ? ^ 

Ans. 34,6-|-mile8. 

* Tte siimbM of faat that •onnd travdi ia a Becoad of tine. 

[6] 
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GiATITlTlON. 

To find how far a hody falls in a given time, if it meets with 

no resistance* 

§ Place the square of tbe time in seeonds^ and 193,^ on th»- 
light; and 12 on tbe left. 

EXAMPLEgv 

1. A body has been descending 6 seconds; How far Bas 
ft fallen in that time? Ans«^ 579 fl.- 





n 



^ 
193 



5^9 

2. From a dark cloud a flash of lightning was observed^ 
and 12 seconds after, the rain struck the ground; what waa 
the height of the cloud, if the rain commenced descending 
when the flash was observed ? Ans^ 2316 £L 

3. What is the distance a body will fall in 16 secondsl - 

Ans. 4117i ft, 
193 



3 Xt 



16 



4117J 

4r How far will a body fall in 32 seconds? 

Ans. 16469} ft 



* Tlie dbtiince a body fallii In a ticond >f time, is 16 anJ 1-12th feel. 
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PRUSSIAN CALCULATOR. 



APPENDIX. 



REMARKS. 

§ It is presumed that you have become acquainted with 
the method of solving problems, as presented in the pages of 
this work. This being th^ case, the author will now pre* 
sent many interesting questions, and their solutions, thus 
leading you through paths strown with fragrant flowers; and 
will give you a still more extensive knowledge of the pow- 
ers of numbers. 

Let not the difficulties that may present themselves in 
your path, debar you from entering the Elisian bower^ or 
from drinking deep at the fountain of knowledge. 

He is unworthy the name of man, who having the oppor- 
tunities of gaining knowledge,, neglects to improve them. 

Let those who have passed the spring-time of life, not 
forget that they may, by improving their spare moments, 
yet regain in a grpat measure, their loit opportuni- 
ties. A very shoi^t period of each day, devoted to the study 
of this useful science, will give you a practical knowledge 
of Business Arithmetic. 

§ In commencing my remarks in the Appendix, on the 
difrarent methods of solving questions, I shall in the first 
place present you with a series of numbers which are 
called Primes; so called because no number greater than 1 
can measure or divide them. 



— 1 
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^ But you will observe that these numbers may often be 

used as divisors of other numbers. ' 

fJMJ • >>«^1*5J» ^'^^ 5>'>9*1»»^'« »»• )»• »»•>?•♦>• '^•'* » 5 • > » • 

9 9 . 57. 9 , . Sy. ,y.oi. ,).,). ,,.,,.,,. 07. ,,.,,.,,. 71. 9 9 .751 • 

jj* »)»jj*>>»j>' ■"» )).)}.))• oo. ,,.,,.,). o7. ) 9 . cjy. , y . 

You will observe that we have 28 primes in the first 100, 
and as we ascend, the prime numbers become less. In 
the first 100 we have 72 composite numbers. When 
primes occur, we cannot reduce by canceling, without 
f naving fractions; and whenever we nave primes, both for 

divisor and dividend, the answejp will involve a fraction. 

You will observe the commas In the above series between 
the primes. These stand for the composite numbers. 

Between one and twenty-iive we have 9 primes, and 
counting the one, we have 10. 

Between 25 and 50 we have 6; and between 50 and 75 
there are 7; and between 75 and* 100 there are 5. We 
find, th<)n, that the primes in the first 100 are to the com* 
posite numbers as about one to four; yet in business these 
will not occur as frequently as in the series. 

In businessy the principles of canceling will apply in 
9 cases at least out of ten. 

§ It would be well for those who examine and practice 
liiis rule, to become familiar with the following 

Scale— 1, 5, 10, 15, 20, 25, 30, 85, 40, 45, 50, 55, 60, 
65, 70, 75, &c. 

§ In this scale you will observe that each number is 
some aliquot part of the other. For illustration, 5 is one- 
half of 10; 15 is one-fourth of 60; and 1 is one-fiflh of 5, 
&c., &c. 
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§ Ton may now be ready to inquire, what is the object 
of the above table^i. It is this: that the eye may become 
familiar with the series, so that we may readily distin- 
goMk betwe&n the prime and composite numbers. 

§ Yod have already become acquainted with contrac- 
tions to some extent. • Woshall now present you with many 
^ther contractions in solving questions. The ready appli- 
cation of contractions, marks the distinction between the 
rea^ning and automatic mathematician. 

He that uses contractions shows a scientific knowledge 
of numbers, while he who follows a dead uniformity of 
operations, shows the mechanical. 



§ The first thing that we shall present, is 

ADt)ITION. 

In Addition, very little contraction can be made. 

ft. 

It is true that otir sysien^ of Addition is vastly superior 
to that used by the ancknts, and perhaps the present method 
of increase by tens, is the best that lias been or ever will 
be used. 

§ It has been proposed by some to use the sexagesimal 
OP mcrease by 60, in place of 10. * 

If this mode was adopted, we should have to use 60 dif- 
ferent characters, in place of .10. 

When we wish to add by the sexagesimal, we add one 
for every sixty to the next lefl hand colum^. We have 
an example of this in the measure of time, as 60 seconds 
make a minute, 60 minutes an hoar, ^c; so with the cir- 
cle : but as 60 is also a multiple of 10, it embraces both 
the decimal and sexagesimal in the operation. We have 
also the remnants of many other systems of Division ; and 
those too, with little or no regularity. 
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For illustration, we may take the different weights, 
measures^ coins, &c. 

If these were all reduced to the decimal system, the sci- 
.ence of Arithmetic would be very easily learned, as will 
be seen from the readiness with which calculations are 
made in federal money. 

In business we have frequent occasion to use Addition, 
and as the accuracy of almost every problem depends 
more or less for correctness on the accuracy of our addi- 
tions, great care sliould be taken to have them correct. 

In Addition, some perform the operation by adding up- 
wards and then downwards. 

276 Commencing at the right, first adding 

gQQ the several numbers, commencing with 

CRQ t^o 3; say 3 and 7 are 10 and 2 are 12, 

g2Y 12 and 8 are 20, 20 and 6 are 26, 26 

^«A and 4 are 30. Set down the and carry 

~-— the 3; then add the next column as be- 

3150 £q^q^ ^^^ ijjyg proceed through, setting 

down the result. Then commence at the top, at the right, 
and add downwards as before, setting down the result. — 
If the two answers agree, it is presumed that the work is 
right; as it would hardly ever occur that we would make 
the same error in adding both ways. 

Some accountants also practice adding the columns sep* 
arately, and then adding the result, as in the example. 

4.ft6 They would find the amount in the first 

-Q- column, then in the second, and so on; 

^^' as 1+9+8+7+6 = 31 units, 

^11 and 4+9+8+8+8 - 37 tens, 

Q^j and 8+7+6+5+4 =- 30 hundreds. 

Others again, add by calling several numbers at a time, as 6 
and 8 and 4 are 18, and 18 and 6 and 4 and 8 are 36, &c.; 
While others add two columns at a time, as 21 and 40 are 
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01, and 92 are 153, and 153 and 65 are 218, 6&c. I have 

also observed some of the besi accountants add by tens; or 

as we might with more propriety say, they add till the 

amount ot' their figures equals 10, then they drop 10 and 

tx^ntinue to add till the amount again equals 10; they ihen 

drop and proceed as before, making a point with the pen 

or pencil, at each figure where the sum equals 10 : — thus, 

in the example, 7 and 8=10-, 2 and 8— 10-, 6 and 4=-10-, 

o,A place the cipher below, count the tens, 

^ ^ and carry them to the next column; then 

go add as before, saying : 3 and 2+5+3= 

^'^' 13; drop 10 and carry 3; 3+9=-12; 

gg. drop 10 and carry 2; 2+7+6*15; 

n ^ make a point at 5, at 9, and 6; place the 

_^^_^ 5 under the column; then cojnt the tens 

^ 5 A which are 3,* and place the 3 at the left of 

the 5, &C. 



MULTIPLICATION. 



EXAMPLES. 

§ In multiplying, it is easier to multiply by 2, 3, 4, and 
'S, than by 7, 8, or 9, &c. 

We shall now present examples in Multiplication. 

1. Multiply 428 by 15. 

428 vl*! § ^® place the 15 at the right of 

2140 ^^ ' ^^^ "®® the sign of Multiplication; 

but this is not necessary, from the fact 

fi4Q0 *^*^ ^^ ^^y ^ plaoed any where or not 

written at all ; this of course is left to 
the choice of the 0{5erator. 

We first multiply by 5, placing the first product figure 
<me place to the right; 5 times 8 is 40 ; then 5 times 2 
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equal 10, and the 4 thai we caiTieda»14, write the 4 viidcr 
the 8; thus proceed; then add the two products for the 
answer. 



2. Multiply 8844 by 14. 



8844x14 
35376 



128816 



3. Multiply 6872x16. 

6872 V 16 5 "^^ reason of the above examples 

41232 ^ plain* It is this : the first fig;ureB of 

__^^_^__ the multiplier and multiplicand are both 

109d^2 units, and units multiplied by units, pro- 

duce units ; and units multiplied by tens 
produce tens, &c.; 15 in the first example=»10+9 Multi- 
plying by 5 increases the multiplicakid 5 times, and multi- 
plying by 10 increases it ten times; or it removes the figures 
one place to the lefV, which is the same thing. 

4. Multiply 4892 by 41. 

4892x41 § ^ multiplying by one will not 

19568 increase the multiplicand, we multi- 

_^^___ ply by the 4 tens, or 40. For the 

200^72 A answer we add this product to the 

multiplicand. 

5. Multiply 4532 by 148. 

4532 y 148 § Commence with the 4 ; let the 

18128 multiplicand stand, and place the first 

36256 product fi^re one place to the riffht 

___^_^_^^__ Then multiply the product of four 

670786 Am. ^'^ **f ' ^^j^^J^ \®l^®' ^^ *' 

placmg the first product figure one 

place farther to the right Add these numbers for the answer. 

Observe that 148:==100+40-{-8; then 100 times 4532» 

453200, and 40 times 4532^181280, and 8 times 4632»^ 
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M956; then adrf thodiB products and we have the answer. 

453200 , 

181280 
36256 



670736 Ans. 

6. Multiply 48221 by 421. 

48221x421 . § ^' S'^^Wng by 1 will not 
96442 increase the multiplicand, we let it 

192884 '^^^^^ ^^ ^^ product by 1; then we 

^_____^ , multiply this product by 2, from 

20301041 Ans *^® ^*"^* *^*^ ^ ^ twice 1; observ- 
ing to place the first product figure 

in ten's place. Then multiply the last product by 2, plac- 
ing the first product figure in hundred's place. 

7. Multiply 7828 by 412. ^ 

7838y412 Explanation. — 412»i400+10-f3. 

15656 We finrt multiply by 10, or 

Q« o«2 ^ which IS the same thing, we 

■ let 8 stand in ten's place ; 

3225136 ^^^^ annexing the cipher to 

412-400+10+2 J828, only serves to remove 

' ' the figures one place to the 

left ; we then multiply the 7828 by 2, placing the first 

figure one reihove to the rights. Then multiply by 400, 

or which is the same thing, multiply the last product, 

15656, by 2; observing to place the first fieure in hundred's 

place, as 4, the multiplier, stands in hundredth's place. 

8. Multiply 87284 bj 124. 

€7284x124 
174568 
849136 



10823216 An& 



9. Multiply 64827 l)y 36. 

64827x86 

— § Commence with 3, then muhiplj 

194481 -that product by 2, placing^ the finrt 

388962 product figure in the place of units. 

2333772 

10. Multiply 87234 by 39. • 

87234x39 



261702 • 
785106 

3402126 



I 



il. Multiply 1876 by 186. 

1876x6 First by 6, -fiien by 

11256x30 3 tens or 80. 

33768 



348936 



12. Multiply 68944 by 104. 

68944x100+4 
* 275776 i 



7170176 Ans. 
13. Multiply 9487 by 618. 



■^k 



9487x600+18 § Multiply first by 600» 

then that product by 3, pla- 



56922x3 cing the first product figure 

170766 two places to the right 

5862966 Ans. 



/ ^ 



14. Multiply 728 by 399. 

728x300+90+9 

2184x30 

6552x1 
6552 

290472 Ans- 

15. Multiply 608 77 by 497 . 

/■""■"■"•"■■^^ 

60877x400+90+7 

5 Observe that 49=7 x7. First 



426139 multiply by 7, then that product by 
2982973 7, placing the first figure in ten'i 

place. 



30255869 Ans. 
16. Multiply 428 by 729. 



428x720+9 

> 3852x80 
30816 



312012 Ans. 

17. Multiply 729 by 428. 
729x428 

g § Multiply first by 4, and then that 

2016x7^ product by 7. 
20412 

dl2012 Ans. 

18. Multiply 6872 by 144012. 

6872x144012 



' 82464 § Multiply first by 12, and that 

969568 product by 12; observing to 

place the quotient figures in the 

989650464 right place. 



10. Multiply 728 by 366. 

728x366 



4368 
26208 

266448 Ans. 

20. Multiply 8421 by 728. 

8421x728 



58947 
235788 

6130488 Ans. 



21. Multiply 14 by 14. 

14 § Place the^ multiplier one place to the 

14 lett. Then square the first product figure; 

then take twice the product of 4 times 1, 



196 then square the last product figure. 

22. Multiply 45 by 45. 

45 § Say 5 times 5 is 25; write the 5 

45 '' and carry the 2; then^y 5 times 4 

is 20, and twice 20 is 40, and 2 are 



/ — # 

2025 42; then write 2 and reserve the 4 

for the next place; ihen, 4 times 4=16, and 16+4'^20. 



23. Multiply 87 by 87. 



87 

87 



7569 Am 
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24, Multiply 92 by 92. '^ 

92 
92 

8464 Ans. 

25, Square 82. 

82 § First square the two, then multi- 

82 ply the 2x8=16 and 2x16=32; write 

■ the two, then square the 8 and add the 

6724 Ans. three, 

26, Multiply 66 by 66, 

66 
66 



4356 Ans, 

27. Multiply 88 by 88. 

88 \ 

88 

968x8=7744* Ans. 

28. Multiply 2872 by 25. 

287200 § Add two ciphers to the multi- 

4 100 $t plicand, and divide by 4. 

I ^ 

71800 Ans. 

29. Multiply 65500 by 50. 
655000 § Add a cipher and divide by 2^ 

327500 Ans. 

30. Multi ply 5442 8 by 99. 

54428x100—1=99x54428. § As 99 is but one less 
than 100, we multiply by 100; that is, we add two ciphers 
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to tke multiplicand, and then subtract once the mttltiplicaxidr 

5442800 
—54428 



5398372 Ans, ' 

31. Multiply 99 by 99. 

99»100— 1 § As 99 is equal to 100, less it 

99«100— 1 we multiply 100 by itself; then wo 

■'■ subtract twice 100 fVorn theproduct, 

691 10000 and add one. It is true that this 

891 — ^200 process is no shorter than the usual 

+1 method, yet in many examples it m 

9801 ' easier. You will observe the signs 

9801 that stand before these numbers; 
(+) this signifies to add; ( — ) this to subtract 



32. Multiply 89 by 89. 




First metlwd: 89 


Third: 89 


Second : 


89 


89=90— -1 7921 Ans. 


801 


89=^90—1 


712 


8100 


7921 Ans. 



—180 

+1 



7921 Ans. 

33. Multiply 19 by 19. 

First method : 19 Second : 19 Third : 

19 19 19=20—1 

— 19=20—1 

171 361 • 

19 400 

—40 

361 Ans. +1 

361 km 



ABBMHOIXm 



m 



84. Multiply 68 by 68. 

First: 6g 
68 



544 
408 



8ec<md : 

68 
68 



4624 Ans. 



Third :. 
68-70—2 
68=70—2 

4624 Ana. 



4624 Ans. 
35. Multiply 872 by 98. 



872x100—2 



87200 
—1744 

'85456 Ans. 



36, Multiply 53 by 53. 

First: 53 Second: 53 

53 53 



159 
265 



2809 Ans. 



2809 Ans. 

37, Multiply 77 by 77. 

First : 77 

77 

539 
539 



Third: 53==50+3 
63-50+3 

"2500 
+300 



Third: 

77 
77 

847x7 



5929 Ans. 

"Second: 77 

77 



5929 Ans. 



2809 Ans^ 

Fourth : 
80—3=77 
80—3=77 

6400 
—480 

+9 



Ans. 5929 



5929 Ans. 
^ From the abote examples you can hate a choiee^ 



M 
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88. Multiply 097 by 907. 

997=1000-^ 
997=1000— .3 



1090000 
—6000 



994009 Ans. 

39, Multiply 97345 by 9875. 

80 I 973450000 § 9875»10000— 125. 125 is 
-12168125 vV ^^ 10000; hence we subtract ^V 

from 978450000 for the answer. 

961281875 Ana 



40. Multiply 78544 by 25. 

4 7854400 



^5=T*^ 



41. 



1963800 Ans. 



Multiply 450 by 80, and divide the product by 90. 

am 

60 



400 Ans. 

42. Multiply 1646 by 365. 

823 § As the first factor is even and 

730 the other odd, we mentally halve the 

' one and double the other; the pro- 

24690 duct then of the numbers will be the 



5761 



same. 



600790 Ans. 
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43. MuWply 787 by 279. 

787x9=7083x30 
21249 



319o73 Ans. 

44. Multiply 764321 by 64432. 

764321 § Multiply first by 4, then that 

product by 8, and the last pro* 
duct by 2; add these products 
for the answer. 



64432 



3057284 
24458272 
48916544 

» 

49246730672 Ans. 



45. Multiply 32433621 by 9631248. 

First Solution: 32433621 

9631248 



32433621 
64867242 
129734481 
259468968 
97300863 
194601726 
291902589 



Second: 32433621 
9631248 

389203452 
1556813908 
291902589 
2043318123 



An& 



312376247389008 Ans. § In the last exam- 

ple we firbt multiply by 12, and that product by 4; then we 
IBuItlply by 9, and that product by 9. 

^46., Multiply 888 by 15, and that product by 5. 

1)^0 22200 222 30xl0»d00 



4 ti IW 



1$ 3 



300 



66600 Ans. 
[7] 



66600 Ans. 
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§ Mentally take J of 888 ; then twice l.^«SO, and 2x5 



10 



$^$ -222 

r<Jx'«30 

<(X» 10 and 10x30^300 



47. Multiply 12 by 25xifix"x24. 

.i»x2=«50 

9x;s5-io 



6x5ax30x I0x6»540000* An». 

48. Multiply 66 by 6r^. 

65 § Square the 5 ^ then take twice the 

65 product of 6x5 ; then sfjtiare the last 

— tnrin. Tlie square of the fiist, twice 

4225 Ans. the product of the middle, the square 

of the la(t term is the process. 

49. Multiply 86 by 86. 

86 
86 



7396 Ans. 

5a. Multiply 444 Ly 444. 

+444 

4.444 § ^^^ ^^ ^ 

Tliaa ai. serve the figures 

"^^^^ 4I4*' J^'*"**^ ^^^ *^ 

4(1 iu 4 w 4 AtA i»06 in the last ex* 

JI9W4X4 4»* ample. Finrtmul- 

19/136 19n;M|An8. Ij^'y *.''>;>*"'' 

^ tiien l|wie# ve pro- 
duct of the next by itself. By foUowing the numters ov- 
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er the line^ you will find oo dilHcuIty in squaring figaroBof 
like ddfioinumtions by one o^nttion. 

51. Multiply 22222 by 22222. 

193454391 

8oluli(m.' 22222 



493317281 Ans. 

52. Multiply 960 by 720. 

Divide both by 120 and then we have 6 and 8 ; and 6 
tim^ 8=48X12X 12x100=891200. Ans. 

53. Multiply 440 by ^0. 387200 Ans. 

« 

Tg MULTIPLY IN ONE LINE. 

64. Multiply 2334411 by 1423322. 

2' 36 35 44 43 2a 1* 

!• 4» 2* 33 3» 2» 2» 



3i3jia2ii2««6«»3«i'»;»J«6*5«J«2» Ans, 

§ According to this rule we say, two times 1 isti': set 

down the 2. Then say 2x2 is 4, and ,2 times 1 is 2; and 

4 and 2=^6 : set down the 6 in the ten's place ; then say, 3 

liff^ps 1«3, 2x i— 4» and 2x4=8, and 3+4+8*15. Then 

i set djwn the 5 in the third placa and carry the 1. Tben 

say, 3xl«3, and 3xi=3, ani 2 tim3S 4=«d, and 2x4=8, 

and 1+3+^+8+8=26 : set 8 iu the fourth place, and carry 

tlie *2t ^^* Obssrve the index ligures that are placed at the 

ruAtt of the m^jltiplicand and multiplier. The first index 

fijrure in the m^ltiplic inH is 1, and in the multiplier it is 

aciph^&r (•). The addition of these makes 1 ; the product 

of the firat figures theref«<Fe is put in the unit's place. Hence 

you v^ill observe that the addition of these index figures, in- 

dic^^tflB where the product of any two figures is placed. 



J 
J J 



J i 



J 



100 



^rrsNDix. 



§ The mvlliplication by. this rule is simple and uaefQl, as 
it saves time and paper ; and it is valuable because of the 
facility it gires in addition^ and is a beautiful exorclso for 
the memory. ^ 

55. Multiply 432132 by 432132. 

4« 3» 2* 1» 3a 2» 
4* 3* 23 1« 3« 2» 



18»"6"»;»3»8''0«6»5*43tia4» Ans. 



66. Multiply 5642 by 369. 



5642 
360 



16926 
33852 
50778 



& In this example we commence 
multiplying with the 3. First, 
multiply 56 by 3, and the product 
is 168 ; but the product of 4 by 3 
gites us on^ to carry to 168, and 

we have 169, which we write, pla- 

' ' ^ *" cing I'beneatl) the 5 : we then see 

S081898 Ans. y^y ^ glance of the eye, that 26 are 
the next two right hand figuree. Then multiply 16926 by 
2, saying 2 times 1^=32, and by inspection we find there 
will bo one to carry— to 33 ; write 33, placing the first 
left hand figure one place to the right ; then say, 2 times 92 
»184, and 1 to carry«=185 ; and at the same time we see 
that 2 will be the first right hand figure. The last prodQct 
isbbtained by multiplying the first, in the same way, by threew 

57- Multiply 2560 by 393. 

2560 

393 § Multiply 25 by 3»75, and 

es we see at a glance that the nest 

7680 figures will be 18, we write at 

23040 once 7680 ; then proceed a9 in 

7680 the last example. 



1006080 Ans. 
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58. Multiply 148621 by 245682/ 

!• 4* 8* 6' 2« V 
2» 4< 6' 6» 8» 2» • 

3ii6io59i»375tos44532a2« Ans. 

C9. Multiply 65 by 65. 

65 § To squire 65: first square the 5, which 
65 gives 25; then double the 6= 12; thea multi- 

ply the 12 by 5=6; then square the 6=36; 

4225 and then add 6, the left hand figure of the pro- 
duct of 12 by 5. 

§ We can also square numberis by squaring the first fig- 
ure, placing the unit figure in unit's place; thett double the 
next figure in the mjiUiplicand, and multiply it by the- first 
figure of the multipjier* Then add the tens that were pro- 
duced by raultiplymg the units; then call the tan in the 
multlplibr one greater than it is. For illustration: 

7.5 § F i 1 St sq uare the 5 = 25 ; write this for units 

75 and tens; then call the 7 tens in the .multtpli- 

cand 8, and multiply this by 7=5Pf write thif 

5625 for hundreds and thousands. .* ^ ' 



DIVISION. 



REMARKS. 

§ The principles of Division have been sufficiently illos* 
trated in the foregoing pages, so far as simple numbers are 
concerned. Hence^, no farther illustratioi s on that point 
are necessary; but we will make a iew remarks on Divis- 
ion OP Decimal Fractions. 

§ Fractions, you have learned, are parts of a unit; or, 
in other words, they bear some proportion to another num- 
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ber which is taken as the unit figure. For illustration: one 
cent is some pait of five c8nt»; but one cent is j list as much 
a whole number «ls one dollar is. Also, one inch is a part 
of one foot; yet it is as much a whole thing as one foot is. 

§* You have observed that numbers are frequently written 
thus: 4,50; 6,2.5; 6,8; which may be read, four and fifty 
one-hundredths; 6 and twenty-five one- hundredths; 6 and 
eight-tenths. The denominator of these numbers is not 
written or expressed; and for this reason, the denominator 
is 10, or a multiple of 10, by itself, (hence, the €>Bly dif- 
ference between these f1*actions and those that have denom- 
' inators written, consists in this.) 

§ The reduction of a comnum to a decimal fraction, con- 
sists in dividing the numerator by its denominator, which is 
done^ by placing the numerator on the right and annexing 
ciphers, and then dividing by the denominator, which is 
placed on the left; observing to place the decimal point in 
its proper position. % 



Ueduce j to a. decimal. 



2 I 1,0 



,5 Answer, five-tenths. 



FRACTIONS. 

The following examples are inserted for practice; and 
to thc^ who are not familiar with fractious, we wojld rec- 
ommend a careful examinetion of thr m. 

§ Fractions are divided Into two classes, called Vulgar 

Mid Decimal. 

A vulg ir fraction is a part or parts >of some other niim* 
b#r or numbers, and is expressed by two numbers placed 
one above the other, with a line drawn between them; as^^ 
J, -J. &c. 

The wumber placed below the line s the demmimUor^ tmd 
that above the Hne is the numerator. ^ 
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The dennminator shows into how many parts the unit is 
suppose(Uto be divided* ^ 

The numerator shows how many pairs are supposed to 50 
taken or used. 

Fractions are either proper, improper, compound, or 

COMPLEX. 

A proper fracfion is one wliose numerator is not greater 
than unity, as ^; ^; or |; ^c. 

An improper fraction is one whose nvwierator is greater 
than unify y ^ J; -}; |; ^c. 

A compound fraction is a fraction of a fraction^ as ^ of 

i; ^c. 

A complex frac'ion ii one which has a fraction in either 

or both the numen^tor and denominator,, as t vr fw ^ 

A mixed number is a whole number joined to a fraction^ 
as ^ or Q^, 



BEBUOTIOn OF FR&OTIONS. 

CASE FIRST. 

To reduce a fraction to its lowest denominaHoms* 

§ Place the numerator on the right and denominator on 
the lei\. Then divide by any number that will divide both 
without a* rem lin'ter, and then divide the quotif^nts till no 
number grenter than unity will divid-s both without a re- 
mainder. The fraction then is in its lowest terms. 

EXAMPLES. 

1. Reduce /j to its lowest terms. 

10 I § Divide both by 9, and we have as tho 

— — resu't, one- fourth; from which it is evident 
4 I 1 that 9 is j of 36. 



tM 
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2. Reduce ,y^ to its loweat te.nD|i' , 

120 I 10 § Divide by 10. Abb. ^V- 



3. Reduce ^Vff *° **s lowest terms. 

4. Reduce -J I to its lowest terms. 

CASE SECOND. 



Ans. }. 
Ans^. 



Wken a divUor cannot be readily found. 



EXAMPLES. 

1. Reduce jY^ to its lowest denomination. 



Ans. |. 



I m 



H 

17 

8 






1 



§ First, we divide the denominator by 
the numerator, and find that 85 is con- 
tained in 136 once; we then subtract 85 
from 136, and then divide 85 by that 
remainder, and find th&t 51 is contained 
in it but once; we now subtract 51 from 
85, and then divide 51 by this remainder^ 
so continue till nothiifg remains. The 
last divisor is the greatest common divi- 
sor, and this in the example is 17, and with it we divide 
136 and 85. 



H 
U 

00 



2. Reduce ^y^ to its lowest terms. 



Ans. j^. 



U1l 

n 

2 n 



H 3 



§ 13 is the common measure. 



13 



4. Reduce J^| to its lowest terms. 

1 tH 



Ans. |« 



72 



lU 2 

XiUL § 72, common measure or divisor. 

000 
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4. Reduce {f j* t« 111 loweA terms. Ans. \ >; 

CASE THIRD. 
' To reduce a mixed number to an improper fraction. 



add 



Multiply the whole number by the denominator, and 
in the numerator. 



EXAMPLES. 



1. Reduce 12 j- to on improper fraction. Ans. >^* 



9 



124 



112 



2. Reduce 17|- to. ai> improper fraction. Ans. 'f* 

3. Reduce 45 1 to an improper fraction. Ans. * J^ 

CASE FOURTH. 
To reduce an improper fraction to its true value. 

EXAMPLES. 

1. Reduce ^ to proper terms. Ans. 3f 

5 I 17 



H 

2. Reduce > j^* to a mixed number. 

3. Reduce 'J* to a mixed number. 

4. Reduce y to proper terms. 

5. Reduce {-| to a mixed number. 

6. Reduce '^y to a mixed number. 

7 Reduce y of y to a mixed number. 



Ans. 


15J 


Ans. 


81i 


Ans. 


55 


Ans. 


H 


Ans. 


H 


Ans. 


ir 



ItO 
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CASfi FIFTH. 

Tj reduce several frac'i vis to other fractions having a 

common denominator. 

EXAMPLES. 

1. Reduc3 J, \ and J to a oomm3n denominator. 

§ Multiply the denominators togeth- 

er, and placo their prodtict on the right; 
and then divide th's product by each de- 
nominator, and multiply the quotient by 
each num9rat>r separately, cdmmenc* 
ing at the top. Thus, in the example, 
the product of the denominators is 72; 
and \ of 72 is 24; and \ is 18; and \ 
is 12; and their sum is ^^. 

2. Reduce |, { and j^ to a common denominator. 

288 Ans. |i J or, f J} 

$=216 

j^=240 

/r=:168 





72 


» 


1=24 


* 


1=18 


^ 


l = ll 



Vi 



It 



*9^ r\r 2-5* 

3. Reduce ^, j, | and J to a commm denominator. 

Ans. ^.f , «, H, }| 

CASE SIXTH. 

To find lite leas' common denominator. 

EXAMPLES. 

1. Change \ and | to a fraction having the least 
denominator. 



8) 



2 

3 ^ 



18 

J''-2 § Divide by 3. 



Ui 
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2. Change j, | and j to Equivalent frsctions, haviDgthe 
least common denominator. Ans. -J} 

24 § First, we divide by any number that 

1=12 wifl divide two or more oftthe denomina- 
)= 9 tors without a remainder; so continue \j1\ 
{5=20 we can divide no longer. We then mul-' 
tiply the quotients and divisors t6gether, 







II aQd their product is the least common de- 
nominator. 

3. Change |, |, \ and J to equivalent fractiors having 
the least common denominator. Ans. l^y |J, |{, jj. 

4. Change |, |, f and | to equivalent fractiors having 
the least common denominator. Ans. -^^^ ^^^ *^^ -j^. 

CASE SEVENTH. 
To change a compound fraction to an equivalent single one* 

EXAMPLES. 

1. Change the compound fraction \ of J of | of | to 
« sihgle one. Ans. \* 

, § Place the numemtors on 
the right, and the denominators 
on the lef\. 



2 


1 


4 


> 


a ^ 


$ 


$ 


4: 



4 I 1=4 

2. Change | of f of | of | of }- to an equivalent frac- 
tion. ^ Ans ^. 

3. Reduce | of | of J of -^ of | to its lowest terms. 

Ans. T^^f. 
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CASE EIGHTH. 

EBDUCnOlf OF FRACTIONS FROM 0\E DEXOMINATION TO 

ANOTHER. 

% 

7h change a fraction of a higher^ into a fraction of a 

lower denomination. 



EXAMPLES. 



1. Reduce 7}^ of a £ to the fraction of a penny. 

Ans. I of penny. 



6 U «8 



1 
tt 6 



1 1 of a penny. 
• * 

2. Reduce ,.J^ of a £ to the tncXJitm of a penny. 

Acs. }. 

4 1« m 1 I 


4| 
8. Reduce -g^^^ of a J& to 

7 w nw 


3 

the fraction of a farthing. 
. Ads. f . 

?i0 
U 
42 



If 

4. What part of a pound is ^\-^ of a cwt. Ans. |« 

5. Reduce ■^^ of a yard tp the fraction of a nail.. 

An& {• 

0. Reduce -x^js of a £ to the fraction of a farthing. 

Ans. !• 



W^W^ ■ ■ — ■ - - Wi^ F»- 



t 

CASE NINTH. 

To redMce fractions of a Itwct denom'.ndticn to thcssef 

a higher. 

EXAMPLES. 



1. Reduce 


•of 


a penny to the fraction of a ^. 






6 


Ana. <f }f 

** 


« 




12 




• * 




4*0 


. 
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2. Reduce ^ of a farthing to the ff^tion of a £• 

9. Reduce f of a fuipea to the fraction of a £. 



1 
1 



4 Ana. }• 



4. -What fraction of a £ is | of a guinea 1 Ans. ^* 

5. "Reduce -j^^ of a £ to the fraction of a farthing. 



Ans. *|». 
0. What part of a quart is -,■, of a bushel. Ans j. 

7. Reduce -^^ of a yard to the fraction of a nail. Ans. ji 

8. Reduce ^^^^ of an acre to the fraction of a perch« 

Ans. 2* 
0. Reduce ^^^ of a hj^gshead to the fraction of a pint 

^ Ans. lY* 

10. Reduce 8 qrs. 2 i^a. to the fraction of a ynrd. 

Ans. 2* 

4 4x3-^2: cr, 4 13x4+2. 

. •4 4 

"8JT ~"1?^ 
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CASE TENTH. 
T'j add fractijfu. 

EXAMPLSS. 

1. Add 4, I and^ together. Ana. 1|}, 

I ^^ 



2. Add |, I and { together. Ans. 2j\. 

# 

CASE ELEVENTH. 
To suhtracl vu/gar fraetions* 

EXAMPLSe. 

1. Subtract ^'j from -J. Ans. ^^ 

12 



4 



11-9 



tV- 



2. Subtract { from 5. Ans.,^ 

3. Subtract t\ from |. Ans. \ 

4. Subtract J of j^ from J J . Ana. \ 

CASE TWELFTH. 
7b subtract fractions,* 

' SXAMPLfisJ 

1. Subtract f from J. An& -| 

4 § Where the denominators are alike, sub- 

5 tract the numerator; but where fhey are not 
— alike, find a common denominator aad aob* 

Ana. |- tract the numarators. 



8. Take f from f . 



Arraoum 



35 
3-15 



111 

Ana. ^\ 



8. From | ofa £ takef | of a shilling. 

Ans. 14| shillings. 

CASE THIRTEENTH. 
To muliipljf/raetUm^^ 

EXAJIPLBS. / 

1. Multiply i by iV 



Ans. 1^ 



\ 



Ansi )^ 



3 $14 

4 10|» 

12 I 1 
2. Multiply iV by i- j 

CASE FOURTEENTH. 

To divide fractions. 

§ Place the dividend as in multiplying, but change the 
divisor; placing the numeratois on the leit and the denom* 
inators ou the right. ^- 



1. Divide J by f . 



EXAMPLES. 



3S 3 



Ans. f 



% BlvidtitbyJ. 



* 



AD& 1| 
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SEOIHMiS. * 

To change vulgar to decimal J'raetions. 

§ It has been seen in notation, that the local value of 
figures change according to the place they occupy; that 
every figure designateft a quantity 10 times greater for 
every tima it is removed one placs to the left. The in- 
crease from right to left is tenfold. Now, it is obvious, 
that if we wish to designate quantities kf s than unity, we 
must place the figure or figures at the right of unit's place; 
and, that the notations of such numbers may corre^ond 
with whole numbers, w% write them at the right hand of 
unit's place, (that being the lowest place of whole numbers,) 
and then we make them decrease in a ^enfold ratio toward! 
the right. 

On this system, the first place is called tenths of units; 
the second place, hundredths; the third thousandths, &c. 

in the system of decimal fractions, the denominator is 
not written, but is understood ; and is always 10, or some 
multiple oflO by itself; as 10x10=100; 10x10x10=1000. 

It is a? so desirable to have some mark of distinction be- 
tween whole numbers and decira'ils, and this is done by a 
dot or comma; as 4,5: 63,35: read, four and five tenths; 
63 and 35 hundreths. From this, it will be seen that deci- 
mal fractions have only the numerators written. 

EXAMPLES. 

1. Change } to a decimal fraction. 

2 I 1 § To do this, place the I on the right and 2 

on the left: then divide by 2; but as one cannot be divided 

by 2, we place a cipher at the right. Thus : 1,0 with the 

1,0 point before it; and as we find that 2 will 

— not divide the one, we call it 10 tenths and 

,5 then divide, placing the point at the left of 

the ,5. ^ 

To illustrate this, wq will suppose that both 1 and 2 were 
reduced to tenths, and we have {J; which numbers we wiU 
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divide byd^and ii4 We t0 1 10 

10 I 5 which is the answer in 
fact : and as one is the half of two, so is 5 the half of 10; 
observing that we do not write the denominator. 

2. Change I to a decimal. Ans. ,71k 

"**^| ,76 5 Read 75 (Mie-hundreths. 

8* Change j^ to a decimal. Ans. ,8. . 

5 \ 4,00 
I ,8 S Read 8 tetiths. 

4. Change | to a^dedmaL An& ,875. . 

6. Change } of | of } to a decimal. Ans. ,25. 



$ 

$ 

4 



1,00 



,26 
6. Change | to a decimal. Ans. ,8333+. 

CASE SECOND. 
Il> change a decimal to a vulgar fraction. 



SXAMPLSS. 



\ 



I4 Change ,75 to a vulgar fraction. Ans. }. 



4 j:00 



n 3 

3 



2* Change ,875 to 4 vulgar fraction. Ans. }• 



1000 

8 



m 



Tb mvltiplf deeimak, 

§ Multiply the same as in whole numbers; obseryin|; to 
6ut off as many figures in the product as &ere are decimal 
in both the multiplier and multiplicand. 

EXAMPLES. 

1. Multiply 4^85 by ,42. Am 2,0370* 

4,85 ^ 100 I 485 
,42 ^^' 100 42 



970 
1940 

IfiOOO 1 2,0a70 

2. Multiply 2,5 by 3,5. Ana. 8,76. 

^Zt\U» ^, ' 2 J:0 I J!5 
2 It I 35 ^'* 2 J:0 j I* 7 

8,75^ ■ . 8| 

8. Multiply 4,62 by 3,25. Ans. 15,015. 
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EXAMPLES. 

1. Divide 12 feet by ,5 of a foot An?. 24. 

§ Now, as 5 is in tenths, we will reduce 12 to tenths^ 
Thus : $ It ^ You will observe that 5 is one-half 
12 of 10; hence the divisor is the 

■ same as i, and one-half is in any 

24 nusiiber of units twice as muy 

timee as there are units. 



«i Kiricie 27 by >& '* AWb 0» 

I 

a. Divide ,55 by 11. Am. ^ or^ 0,Q||^ 

100 1115 



0,05 

4 Divide 100 by ,25. A&k liMi 

I 100 

400 

5. Divide 600 by J5. '' And. 800. 

6. If 350 pounds of beef ccxft 912,^ what will qdh 
pound ciofltl AnB. '81 fXfota; or ,035 of ooie dolkti^. 

7. At 7 per cent per annuin, liQw much capital mucft 
be invested to yield $602 1 An& 860a 

I m M 

;r 100 



mmmmtm 



B, A benevolent individual gave away 12 p^f cent of bni 
income; what was his income if he gave ^way 600 dpi* 
huoA An& $5000. 



2 I 1 {fKUon's. Anth.p.19.} 

2 1 3 



9i Change | to a single fraction. An& }« 

; ■ I 

UK Obui|ef to ft stBgle fitiietion. AnsLff. 

^ (IT. 70.) 




IL Ciumget 10 a single fraction. Anft f* 

(IT. 79.) 

12. Change A ^ ^ single fraction. Ans. ^. 

(IT. 79.) 

18. Change y to a single fraction^ Ans. ^. 

(FT. 79.) 

14. Change ^ to a single fraction. Ans. |{. 



21 7 

11 [a 



(JIayV, 136.) 



15. Reduce--^ of —£. to a single fraction. Ans. ^Vr- 

(ifcm.) 



mcnffiTAHBoro ezampiiBs ont 



XXAMPLSS; 

1. Reduce Jt^^ shilling to the fraction of a farthing., 

Ans. ^ 

2. Reduce ^h of a, pound (Troy) to the fraction of an 
ounce. Ans. ^ . 

8. Reduce ^^n ^ ^ hogshead to the fraction of a qaart* 

Ans. If. 

4. Reduce t^^t ^ '^ acre to the fraction <^arod« 

5. Reduce f of a farthing to the fractliCHd of a £. 

Ane-TAv- 

6. Reduce ^of ^ot iM to the fraction of a penny* 

Ana* y. 



Tl Beduce y of ^ of f of a penny In ike fraction id a 
X. Ans. y^» 

8. Y of one penny is ^x^^ of | of what fraction of four 
iBf A.ns. 

9. ^^ of one £ is ^ of what fraction of sisven guineasi ^ 

Ans. 

10. What is the valae of f of a £? . 

Ans. 18 and ^ shillings. 

312 
20 



13^ shillings. 

11. What is llie value of | of a shilling. 

Ana *H pence^ 
5 
2 U^ 3 



2 I 15 or 7i pence. 

12. Reduce 7 pence 2 quar terd tp the fraction of a shil- 
fing. Ans. { shillings. 

4 



2 Xt 



M5 



18. What is tiae amount of | of a mile! 

Ans. 6 fur. 26 rd. 3 yd. 2 feet 

6 



2 



8 

40 

11 



6. 26. 8. 2. 

14. Wliat if the value of -^ of a tonl 

Ans. 16 cwt 1 qr. 12^^ lbs. 



- ' ^ . ' 



ii8 
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15. What is the decimal of | of a monffit idrii. ^. 

16. What is the decimal of {of a dollar? 

Alls. ,75 ct0. 

17. Reduce } of f of | to a decimal fraction. 

Aqs. ,25. 

18. Reduce | of | of ^ divided by } of { of ^, to a dec- 
imal fracti<m. An&.2,25. 

19» Reduce 1 shilling, 4 pence, 2 qr., to the decimal of a 
£% *" Ans. ,6875. 

20. If ^ (^ I of J of a abip be worth J of f of j\ of 
the cargo, valued at $36,000, what is die value of the shipf 

. Ans. •45<000. 

21. If one yard of. ribbon co»t 8 peooe, what wiU 72 
yaxAi oovt, (N^w-^ngland currency?) Ans. $8. 



1 



8 
1 
U 



^i 



8 



doll 



ars. 



22. If 4 pounds of nails oost 18 pence, now many dol> 
lars (New-England currency) will 12 ton^cost at the samo 
rate* (P. J^.) Ans. «1680. 

23, If one pint of rum cost 10 pence, what will three 
bog^ieads cost, (New-England currency ?) Ans. $210. 

3 



I 



^t 21 

t 

3 



210 

24. If 3 hogshedb cost £d3, what will 1 pi^t oostt 

{¥. £.) Ana. 10 penceL 



£6%. If 18 peBce wM buy; 4 pounds of nails, howinant 
tonscahbe |>uircbas6d for $1680, (New-England currency^ 

(P. B.) Ans. 12 tons. 

W. If I of I (if I of J of 40 men purchase the ^ of | 
of f of 8 acres of land, what is oach man's share? 

Ans. |, acres. ^ 

27. Change l!29qpOO cubic inches to tons of hewn tim- 
ber? Ans. 15 tons. 

« 

28. If 15 compositors sel 150 pages of type, each page 
consisting of 48 lines, and each line of 50 ems (or squares,) 
in 8 days, 10 hours.long; haw many compositors will be re- 
quired to set 500 pages of 72iines each, and 45 ems in a 
line, in 6 days, 8 hours long t Ans. 120. 

29. If a cellar 22,5 feet long, 17,8 ffeet wide, and 10,25 
feet deep be dug in 2i days, by 6 men working 12,3 hours 
a day; in how many days of 8,2 hours would 9 men dig a 
cellar 56,25 feet long, 25^95 feet wide, and 16,4 feet deep? 

{Chase* Sy 99.) Ans. 

30. If 86 men in 127 1 days, of 13^ hours, dig a trench 
83| yds. lon^ 10^ feit .deep, and 15| wide; how mmiy 
men in 7f days of l%*j houi-s^ . will dig a similar trench 
82 -^ yds. Ibn^, 7f feet deep, 10 feet wide? 

(C. 99.) Ans. 

31. If 19 men ill 71-| days of 10| hours, dig a trench 
41| yds. long, 5^ feet deep, and 7^ feet wide; how long a 
trench that is 8f feet deep, and 4-j3^ wide, will 11 men dig 
in 291^ days, of 4} hoifrs long? (C. 99.) Ans. 

32. How many days of 8^ hours will 42 men require to 
build a wall 98| feet long, 7^ feet high, and ^ feet thick, 
if 63 men can build a wall 45f feet long, 6^ feet high» 
and 3J thick, in 68 daysjojf 11| hours ? ( C. J9.> Ans. 

38. Agemleman hm a (^triage "" worth 9500, and two 
^^ftkialide horses. If the first hoise be harnessed to the cat^ 
liage, the^ the JNorse and carriage is worth three times aa 
BSQch a^ the second horse. But if the second house is har- 
nessed to the carriage, then the second horse and carriaga 



I 

\ 



MB worth 7 times as much as tiia finthoiee. What is the 
talue of the horses ? An 5 ^^^ hiyrsoy $100. 

-^^^ ^ Second do. IQOO, 

84. If 240 men, in 5| days of 11 houM, dig a trench 
2d2| rods long, 3|. feet wide, and 2^ feet deep; in how 

taay days of hours, will 24 men dig a trench 337 j^ rods 
ng, 5^ feet wide, and Q} feet deep, the ground being in 
die latter case but 4 ^ hard as the forftier f 

36. A. B« and C« meeting on the road, agreed to dine 
together. J^, furnishes 5 loaves, B. 3, and C. having no 
bread, pays 8 equal pieoes of money for his share. How 
ahould the money be divided between A. and B*1 

Ans. B. 1 piece, A. 7 pieces. 

37. If 12 oxen in 4 weeks eat 3^ acres of grass, and 21 
oxen eat 10 acres of the like pasture in 9 weeks, how 
many oxen will eat 24 acres in 18 weeks, the grass being at 
first equal on every acre and growing uniformly,'^ 

{Newton* s Universal Arith,) Ans. 37m oxen. 

RATIO AND PROPORTION. 

REMARKS. 

§ It may be said by those who do not understand the 
principle on which questions are worked by this rule, that 
it will solve very few of the questions that arise in business; 
but this conclusion will be toidnd incorrect upon examinar 
tion. For as this rule is based on the only principles that 
belong to numbers, that of increase and decrease, it is evi^ 
dent that it will solve all questions that can arise. 

Also, the principle of canceling applies to almost all 
questimis that occur in business ', but it must be remembered 
Ibat though we do not cancel a single figure, yet the rule 
ia not at all infringed; for we get the same result by decreft> 
c^ng«those on the right by those on the left. 



§ -The rule is Increase and Decrease, a^ this principle 
^^as before remarked) variously applied, will solve eveiy 
question that can arise, that admits of solution. 

It is entirely distinct from canceling, for canceling is 
only the application of this principle to particular cases ; 
and al^ou);h, as has been remarked, canceling will Ap^ 
ply to at least seventy-^five out of each hundred questions 
that would arise in the first one hundred, according to iJaet 
theory of numbers, and ^ much larger proportion as we 
ascend above this, and in actual bu»ness will solve nearly 
every case that occurs : yet it must be remembered that it 
is not the rule. 

It is true tbat in Arithmetic, we may find questions like 
this : What will 29 yds. 3 qr. 3 na. of cloth cost, at £3, 6s. 
Sd. .1 farthing per yd. 

Now let me inquire, what would you think of an individu- 
al who would ask a shop-keeper, in sincerity, for 6 pounds, 
11 ounces, 5 drachms of tea. And suppose the shop-keeper 
should charge him 5 shillings 7 pence 3 farthings per pound 
for it ; would you not think them both insane, and fit sub- 
jects for a strait jacket ; and yet we find many of the ques- 
tions in our Arithmetics that have the same amount of good 
sense. It may be asked if I would not have the scholar 
able to do such sums ? I would first give him a thorough 
knowledge of the principles of numbers, and that too as 
applied to the business calculations of the day; and then if 
lie has no better employment, he may wade through all the 
examples that are placed in our Arithmetics for the pur- 
pose of making a book. •' ^ 

' Let me ask why it is that bilsiness men seldom or never use 
the rules they have learned in Arithmetics I Is it not ow- 
ing to the fact that those rules are not applicable to business 
transactions. 

& I shall now present a principle by which all questions 
in Proportion can be stated; and this method can be used 
for arranging the questions before placing them on the line^ 
till the principle is perfectly familiar, a^then Hke a 



Ibid used In e#6etiiig a bailding, it may be fhrown airaj 

PRINCIPLE. 

In Philosophy we find the following laioms ; to tril : 

Equal causes produce equal efetts, 

Ldke causes produce like effects. 

Effects are always proportioned to theit causes. 

An effect was never produced without a cause. 

Keeping these facts in mind, we form the following rule, 
viz : that any given cause is to its effect as any required 
cause is to its effect; or, any given effect is to its cause as 
any required efect is to its cause. 

The only difficulty that can arise in this method of state- 
ment, is to determine what is cause and what is effect; but 
this difficulty must vanish when we remember that all ac- 
tion is cause, and the result of action is efiect.* 

£XAHPLES. 

1. If 36 men build a wiall in 16 days, in what time Will 
m men build a like wall, working rft the same rate? 
Cause, Cause. Effect, Effect. 

36 : 12 : : 1 : 1 

16 : a? 

S In the example, we have the two effects and one cause 
and part of the other given ; and it is evident in examining 
the question, that 36 men in 16 day^ is the first causey and 
the wall they built the first effect: and 12 men is part of the^ 
second cause; and the wall they build is the second ^ecL 
Ab part of the second cause is blank, we use a; to fill tha 
place. Now the extremes are always multiplied together, 
aod alsQ the weans. We write the factors under eiia 

** €m»t» ii coffi)nil&tUiiB are nen, h*raeB, tlfli«, dapiul, moatj lent, ftt^ At- 
Vktt wMch il daM la ^tgket, m irork perfertBtoid, |ttf b tedOfiuiMd, tjfhattfMHlMi* 
lai*Mst«iiied, tdwUuMs« traveled, 4^ A«. . 



JHraVMMX* ttt 

mMthetj as In flie exmnple; and as pait of the second cttoee 
ui an unknown term, we have used x to repreMUt iU v.If 
all of the second cause was known, then the product of 
6ie extremes would equal the product of the means, and we 
iifould have a perfect proportion. 

^ In the example given, we draw the line and place die 
means on the led and the extremes on the right. 

Thus: 12ia6 , 

1 1 1 ^ And then cancel as in the rule, 
16 and we find that 2^46. 



^ 



X I 48 Ans. 

2. If 9100 in 12 months gain «6, what will (leOO gain 
in 8 monthsf 

§ In this exiunple the money and time is the causcj and 
die interest the effect. 

We use in Algebra the last letters of the Alphabet, k> 
represent the terms that are not known. For example : I 
wish to know what the interest of 400 dollars is for 6 
jBKHiths, at 6 per cent, per annum. I( is supposed that I 
know the amount of f 100 for one year. Now I let x rep- 
resent the interest of 8400 for 6 months, and then I say if 
•100 in 12 months gain $6, then $400 in 6 months at the 
same rate will gain x. Then the statement will stand 
thus: a C. E. E. 

6 : X 



• lOU 


4UU 


• • 


12 


'6 


Or, it wilt stand thus \ 


100 


400 




12 


6 


« 

M 


X 


6 



§ The blank or x^ 
always falls on die 
left That is, die 
0? I 12 ' product of the two 
outside terms must equal the product of the middle terms. 
Hence, if the blank which we call x falls under either of 
the middle terms (which are caHed the means,^ they Bte 
placed on the left Solving the question, we nnd that x 



W4 
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equals 12, and as the aiwweff was to be in iMbn^ theft 
12»the answer in dollars. 

§ We will now suppose as an example, that #12 had been 
received as the interest of $400 at 6 per cent, and thai 
^the length of time was not known; then the x would he 
used to represent tile time, C. C. E. £. 

and then as the blank or 100 : 400 : : 6 : 12 
X falls under one of the 12 : c 
middle terms in the example, they will be placed on the 
left, and from this statement we get 6»x. 



^00 

X 

* « 



100 

II » 
It 6 



X I 6 Ans. 

J Again, suppose that I had received 812 as intere&il on an 
nown sum for 6 months, and wished to know the prii^ 
cipal. I then should make the following i^tement: 

100 : X : : 6 : 12 
12 . 6 

100 



X 

6 
6 



12 
12 



X I 400 Ans. 

§ Now if I had received $12 as the interest on #400 foir 
6 months, and wished to get the rate per cent; the state* 
ment then would be as follows: 

C. C £. JS» 



100 
12 



400 
6 



12 



400 
6 

X 



100 

12 

12 



x\ 6 Ans. 



'M^mntiVL 



im 



CXAMPLBS. 

1. What is the interest of $450 for 2 years, at 5 per 
eentf 

Cm C/* £• E» 

100 : 450 : : 5 x m 



12 



24 

. It 



45$^ 



X I 45 dollars, Ans« 

% What is the interest of #560 for 2 years and 6 months, 
«t five per cent? {T\ilhot 114.) Ans. 970. 

3. What principal at interest for 8 years^ at 5 per cent, 
will amount to #840? ( T. 1 16. ) Ans. #600. 

<?. a E. E. 

140 : 840 : : 100 : « j Find the amount of 

'i0 $0 6 9100 for the given rate 
X 100 and time. 



X I 600 Ans. 

4. What principal at interest ^r 6 years, will amount 
ti> #1240, at 4 per cent, per annum? 

(T. 117.) Ans. tlOOO, 

5. What j)rincipal at interest for 5 years, at 6 per cent 
will amount to #2470. ( T. 1 17. ) Ans. #1900. 

6. At what rate per oekit per annum will #600 amount 
to #744, in 4 years? Ans. 6 per cent 

NoTV. — Subtract the principal from the interest 
C C. Jii» E» 

600 ! 100 : : 144 c 



400 

4 



100 



X \ 6 Ans. 



\ 

\ 



-T. At what rate p^ cant mil #1300 andount to #1416, 
in 5 y«an and 9 months? Ana. 4 per qenl. 

6/ In what time will (400 amount to (520, at 5 per ceiit f 

(T. 118.) An&6year& 

NoTA. — ^Pind the interest of the principal lor one yeai. 

a a E. R 



30 



120 






20 120 
a] I 



w \ 6 An& 



h What 18 the amount b£ (ISOO for 3 yean, at 5 p(8r 
oant) compound interest? 

(2! U9,) Ans. •1504,91-f. 



m 

100 

20 100 

4 t» 100 



1800 
Zt$ 21 
100 21 
lt$ 21 



8a? I 12039,80 

1504,9125 

2. What is the amount of $1000, at 10 per cent qtm^ 
pound interest, for 4 years? Ans. #1464,10. 

nscBiiiREons exaifies. 

1. What is the commission on #1820, at 5 per cent f 



^100 



m« 



Ans. #06. 



at I 66 

2. What is the hrocage on #2150, at 2 per cent 

(T. 121.) Ana. #4a 






m 



9. B^^lM galloiD&of wine for MdO^ and inlsBiM0» 
for 20 e6nt9 per piat; what was the gain per emU^f 

Ans. $$4,40 or 34,4 per qent 



b m 



2 
4 



I 194,4» 

4. If #400 gain #18 in months, what was the ratsptr 
«ttiL per 9jmwoa,'^8locum% 78.) 







C. 


C. 


B. 


B. 


m 


200 


400 : 


1 100 : 


: 18 


: c 


^ 


i$$ 




9 


la 




. * 


i$ 6 











jT I 6 Ans. 

5* If a* usurer put out #75 at interest, and at the end of 
8 months receives for principal and interest 979, at what 
rate per cent did he receive interest? Ans. 8 per ct 






100 4 

1$ 4 
42 



(fif. 73,) 



8 Ans. 

6. If 7 men can reap 84 acres of grain in 12 days, in 
how many days will 20 men reap 100 acres. 

{8. 73.) Ans. 5 days. 

. 7. What principal at 6 per cent wiU gain #14 m 7 
aioiilh»f (S, 73.) Ans. #400. 

8. What is the interest of #318,06 for 1 year 11 montim, 
■t 6 percent? {Smith's. 178.) Ans. #36,00. 

28 
#3^00 



't 



IM 



Afrtin>is. 



9. What is the interast of £500 for ^ yeArs 1 eaontht 



Zt 



$tt 3S0 
25 



£62,50 Ans. 

10. A bell of Moscow weighs 388.000 lbs., how many 
tonst * (it 93.) 128^ Am. 



4 



m^^ 9m 900 



128ftons. 

11. How many coat patterns, each ccnitaining 3 yds. 2 
qrs. can be cut, out of a piece of cloth 7 ells (Flemish) in 



length? 



4 



It 5 



Ans. 15. 



4 

3 



15 



12. If, when wheat is 83 cents per bushel, the cent loaf 
weighs ounces, what ought it to weigh when wheat is 
•1,24^ per bushel? (T. 97.) Ans. 6. 



3 m 



8 a a 

83 : 1,24^ 



£. £. 

9 : 



6 Ans. 

13. If 100 dollars principal in .12 months gain 6 dollar 
interest, what principal will gain the same interest in 8 
'' * (T. 97.) Ans. #150. 

100 • a: • • 8 • 12 ^^» ^^^ * * 

luu . a? . . o . 1^ 12 : 8 : : 6 : 6 

§ Capital will not produce interest without time; and 
from that fact you will conclude that time, as well as the 
principal, is cause. See second statement. 



months ? 
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14. Tbere ift aoistem baTing a pipe timt will dtabharge 
Ibe water in it in 12 hours; how many pipes of the iame 
oi^Mcity will discharge it in 15 minutes? ' Ans. 48. 

(T. 07.) 



1» 



1 

12* 
00 4 



1 



X 



E. 

15 



E. 

12 
60 



48 . } * Reduce the 12 hours tit minutes. 
15. If 7 pounds of cheese cost 87 j^ cents,^ what must I 



(T. 95.) 

a a 

7 : 122 



An& 915^ 

E. E. 

87^ : X 



pay for 123 pounds? 

vim 

I 151 

16. If 15 yards of broad cloth cost $80, what will 7^ 
cost? (T. 95.) Ans. 8400. 

17. If 821 bushels of salt cost #1240,75, what will oq^ 
bushel cost? Ans. 75 cents. 

18. What do 50 firkins of butter cost, at $7,14 per fie^ 
kin? (jD. 31.) Ans. $357. 

I 7,14 
2 1 



19. How many pieces of Holland may I have, each 
piece 20 ells Flemish, for £ 23, 8 shillings, at 6 s. and jl 



pence per ell, English? 

Ill 30 3 
^0 2 
$ 



(jD. 96.) 



Ans. 6. 



10 
3 



£. 8. . 

28 8 «4^ £, 
6* %d^\\£! 



20. Bought a pipe of wine for $84, but found it had 
leaked out 12 gallons; I sold the remainder for 12J- cents 
per .pint; did I gain or loose, and how much? 

(L. 96.) Gained $30. 

[9] 



9I« A school master. being^ naked how mtftiy seholam h« 
Ifad, ancfwer^ that if he had as many more as he then hlfed, 
half as many more^ one third as many more, and one-fourth 
aa many more, he then would have 148; how many schol-* 
ars had he} (D. 189.) Ans. 48. 

§ Let X represent the schooL Then, according to tbe 
master's repl j, he must have at, of another school added to 
the one he then had ; this would make him 2x, or two 
ichoob the sizse of the one he had. He also says that he 
must haveone-half as many more, one-tMrd anclone^buiA, 
to make 148. 

These will then be j- of a?, ^ Of or, ^ of x, and may be 
r^resented thus : \ +\ +^ ; bat before we can add thesoy 
it will be necessary to bring them to a common denomina* 
' tor. The least common denominator is 12, and 7+i+i» 
U ; and then, taking |+i+^ of x, it will equal |f ' ; to 
which we mu<rt add the two schools, and we have 2|f ; or,. 

X It 

' Thus we find that the 

I 48 Ans. 8chool=48. 

22. What is that number which being increased by -J-, J 
and \ of itself, the sum will be 125. Ans« 60. 

(D. 189.) 
§ l+4+i+i=f| of 1 ; or let x be the representative 
of the number sought;then we have d7»th^ number we wish 
to find, and we have a:+^+y+|=f|'. 

1)85 Then as the number sought can 

12 only be II or one, we place 125, 

(the give|i Dumber,) and 12, on 



X 



x^ 60 Ans. the right, and 25 and x on the le 

fl; then weiind that 2^ cancels 
125 00 the rieht, and leaves 5 and 12, which are iaultiplied 
tc^ether for the answer, and we have 60»jr the gnawer. 

2S. A purse of tlOO is to be divided betwec^ k. B. CL 
a&td D. so diat B. may have 4 dollars more than :4k <^^ CL 



AWBW^MM* 111 

Sdollare mcMretilwnB., «ndD. twieeiwmudiasC.; what 
jjs tbe share of eaeh maul (11. 190. ) 

§ Afl A. has one share, we may call it 1, or x. 
^en a^=»^ or A.*s share,* '' ' 

and B. had ^4 more, l+a;»l+4 B.*s «« 

ani C. •& more thaii B,, 8+4+a;»14^4H-8 C^i^ << 
atiid D, twice C's share, or 16+84-2««2+8+J6D.»s" 

We will now add 24+16+5a;»5 shares, and $40 mcope, 
%4+ia+54;»5^+40, and this is equal to 8100. 



*a?-M0 



100 Divide by 6. 

Subtracts from both sides, und 

20 a;=12 or, A.'s' share, JBifA 



12.f4a»|6 or B.'s share. 

Md^l^ or A.'sdiial!^. 
4+af=*16 " B.'s « 
8+4+a;«24 " C's « 
16+8+4+««48 « D.'s « 

24. A labo?^r was hired 60 days, upon these conditioiis: 
For every day he worked, he should receive 4 shillings, 
and for every day he was idle, he should forfeit 2 shillings.^ 
At Ihe expiration of the time, he received J6 7 10 a. Bow 
many days did he work, and how many was he idle? 

(1>. 191.) Ans. 45 be w. 15 days id.- 

§ As the number of days he worked or was idle is un^ 
known, we will call it x\ then the days he worked will be 
the di^rence between this and 60. 

Let ff<-<la3rs be was idle, 
and 60^a;»the days he worked. 

Then four times the days he worked will be the number 
representing the money he r^eived; and twice the days he 
was idle will represent the sum he niust pay back; and this 
fliibtracte|^||Mi]^ the money he leceivedt will leave 7 poundi 
10 shillii^lr 



m 



APPSNDIJt. 



4 times 60— a;»240-«-4« 



u 



Then 240— 4a?— 2«= 



90 6a; 



X 

150 



or. 



« 2* 
7 J6 10 8.«160 8. 



k^MMkwHkM 



X I 15 days he was idle. 

4 

Drop 150 from both sides, and 2a? and 4a;=6a;. Tlien 
place 90 on the right, and let 6x stand on the left; change 
the-»numbers to plus; then divide by 6^ and d;»15, tfa0 
days he was idle, and 60 — 15»45, the days hp. worked. " 

25. There are three horses b^lon^ihg to thre^ men em* 
ployed to draw a load of plaster from Boston to Windsor, 
for 926,45. A's and B's horses are supposed to do | of the 
work; A's and C's ^|^; B's and C's ^^; they are to be paid 
proportionally; what is each man's share of the moneyf 

{Adams' 175.) 

2nd, A+B's«4| . 1=^ 

1st, A+C'8-ll A-=i* 

1st, B+C^iJ Jj=jf 

4nd, A— B =- ^ Then add this to A. and B's. 
2A « If Or one A=4f 



A's, 
B's, 
C's, 



10 
5 

8 



tt I +10+5+8 
t^4$ 11,5 



11,50-A's 
5,75=-B's 
9,20=C's 



26^45 the sunt* 



%* 



» •» 
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M. A person after spending 4 and ^ of his iacoroe, has 
•30 left What bad be at first 1 

{B. 215. ) ^ and |=^|. Let a^==his income. 

Then he spent | of it, and $30 must be the other | of it; 
hence, we had 6 times 30 or 180 dollars. 



1 

3S 



6 
30 



180 Aas. 

*' 27. Three men are employed to draw a load of salt from 
Boston to Lowel^, for $9,50. A. and B's horses are sap* 
posed to do } of the work ; A., and C's ^ ; B. and C's 
^ ; thev are to be p6.id proportionally. What is each 
man's share? (B. 245.) 



A+B's 
A+C's 
B+C's 

B— A 

' 2B 



B 
C 
A 



21 
14 
17 






24 

12 
5 




;80[ +12+5+9 
(0,W36t.V 

. 4;38T«'y«B's 
1,82tJV«C's 
3,28|.}=A's. 

d8. A sum of mcmey is to be divided between 5 men, in 
such a manner that A. shall have |, B. •}•, C. j\, O. ^, 
and E. the rsmainder, which is $40; what is the sumi 
*• ' (B.216.) Ans. #100. 



IM 



Ajnmmfa^ 



HO. Whttl iHU one hogshead of win^ ooett, st «| eenis 
tgUlf (Jl.05.> Aii8.tl26. 

OS 



4 






126 

30. If a person write 10 minutes per day, what will it 
amount to in four years? (JR. dO.) Ans. lOd. 3|h. 

365 



60 
t4 



4 

10 



10,^ Or 10 days 3| hours. 

31. How many yds. of carpeting 2 feet 6 inches wida, 
will it take to cover a floor 27 feet long, and 20 feet wide! 

(T. 98.) Ans., 72. 

32. How many men will it take to build a wall 75 rods 
long, 8 feet high, 3 feet thick, in 6 days, working 9 hours 
each day, if 20 men can build a wall, 100 rods long, 6 
feet high, and 4 feet thick, in 12 days, working 12 hours 
each day? (B. 136.) Ans. 40 men. 

33. If I of a yard of cloth cost JSf , being J wide, what 
is the value of | of a yard 1| Wide, of the same quality! 

(B. 136.) Ans. £f. 

34. Bought 126 gallons of wine for $110; how much 
water must be added tp reduce the first cost to 75 cents per 
gallon. (P. 176.) Ans. 20|, 

210,00 146f 
m m 146f 



146} 



20| 



mmnrnx. 



9^w 



. 1^ A 0Q0i&m.<pC lajid ifli^a xQiie square ; sufipase a dfcle 
be ixisoribed in oa^ touching all the sides, what quaHtitv^of 
land wouU be in the section and not in the circlel 

(P. 117.) Ans. 137,36 acres. 

36. What will a bushel of clover seed cost, at 12^ cents 
per pint? ( W. 41. ) Ans. $8. 

4 pecks 



qrt 
2 pt 
1 



l^^\ of 91 



8 Ans. 



87. Suppose that a hogshead of molasses which cost 923| 
be^etailed at 12| cents a quart, what will be the profit oa 
it? (Tr.41.) Ans. $8,50. 

38. What will 5 barrels of flour cost, at 3^ cents per 
pound! (JRu.) Ans. $34,30 

Wu If one quart of vinegar cost 8 pence, how many A 



will five hogsheads cost? 



It 



{Pa. 21.) 

2d. 
t hhd. 

03 21 gal. 

4 qt 
1 
1 



Ans. £^ 



-ir*- 



£42 

40. If 4 pounds of nails cost 18 pence, how many £ 
(New*Englaad currency) will 12 tons cost, at the same 
rate? {Po. 21.) Ans. J6450. 

41. If 8 galbns of N. E. Rum cost $4, how many £ 
{New York currency) will 15 pipes cost? 

(P. a 22.) Ans. £B1S. 



IM 
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4St. If 4 poaiuk of nails cost 18 pen^Se, how arnny dol- 
ki« (New-Ettg^land currency) will 1^ tons cost, s^^the sftme 
ratal 



v 


/ 


Ans. $1060. 




10 6 




^ 


U 


« 


m 


$« 




w 


4 
28 




> 


10 





I 1680 

48. There is a fish whose head is 3 feet long ; his tail 
is as long as his head and half the length of his hody, and 
his body is as long as his head and tail both. What is the 
length of the iish? (jB. 218.) Ans. 24 ft.» 

44. A man meeting a boy driving a flock of geese, said : 
" Good morning, sir, with your 100 geese," Says the boy : 
"I have not a hundred ; but if I had as many more as 1 
now have, half as many more, and 2^ gf'ese, I should 
have 100.'' .JSow many had he ? 

{Parks. ^c.<, 175.) Ans. 39 geese. 

100— 1-1-144=100— 2i«97| 

m 



39 Ans. 

45. How many shingles, each covering 24 square inches, 
upon an average, will it take to cover a house 40 feet in 
tength, and 18 feet rafters? (P. 174.) 

Ans. 8640 shingles. 

46. How many bricks, each 10 inches long, 5 inches 
wide, and 3 inches thick, will it take to build a wall 10 . 
feet high, 500 feet long, and 15 inches thick? 

(P. 174.) Ans. 72000 bricks. 



A^rmxwx* 18? 



. 97. The pating of % square, at 2 sUlRoi^ ^ square 
jvrd^ costs as much as inclosing it at 5 shilllnga h Vf]^ m 
the leagth o£ one of the sides ? Ans. 10 yds* 

48. How many bricks will it tak^ to build a square pyr- 
amid, the base of which is 100 feet, and running to a point 
IpO feet ygh 1 ( P. 174. ) Ans. 3840000 bricks. 



It 
$ 
3 



100 

100 

19^0 1020000 



3840000 Ans. 

* 

49. A hopper is 6 ibet square at the top, and 5 feet deep, 
and is an inverted cone ; what number of bushels will it 
hoWl (Parks, 174.) Ans. 48+ bush. 

f 3 



3 
14 90 



5 
45 



675 (48+) 

50. Prove that a garner 8 feet long, 4 feet wide^ and 
4 feet 6 inches deep, will hold 115,7+ bushels. 

51. What is the difference between a floor 48 feet long 
and 30 feet wide, and that of two others, each one half the 
dimensions? ( B. 222. ) 

Ans. the first is twice as large. 

62. A roof 18 feet 8 inches by 14 feet 6 inches, is to be 
covered #ith lead at 8 pounds per foot What will it cosi 
at 188. pwcwt.? (B. 222.) Ans. £22 19+s. 

53. A cable which is 3 feet long and 9 inches in com- 
pass, weighs 22 pounds; what will a fathom of ihat cable 
weigh, that is 9 inches in diameter 1 

(B. 224.) Ans.434|lb8. 



vm 



54. A cireolar fish-pond* is to be dag in a garden, that 
ahall take up just one half an acre of ground ; what mmt 
be thfe length of that chord that will strike the circle? 



124,) 




Ana. 


27 J y*- 




4 




, f 


2 


40 


• 




2 


11 




1 


2 


11 




1 

1 


«« 








3,1416 






t 



55. A carpenter is to put an oaken curb to a round well, 
at 8 pence per foot square ; the breadth is to be 7^ mclies. 
and the diameter within 3j- feet ; what will be the expense! 

(B. 225.) Ans5s.24d. 

56. Suppose the expense of paving a semi-circular plot 
at 2s. 4d. per foot, amounts to £10 ; what is the diameter 
of iti (jB. 225.) Ans, 14,7739 ft 

57. Seven men bought a grindstone of 60 inches diam- 
eter, each paying j,- of the expense ; what part of the 
jtone must each man grind down for his share, commeno- 
eing with the first, and so on alternately? 

(B..225.) 



X 
X 

3,1416 

7 



60 
60 

3,1416 
1 



»« I 614,2857 



Ans. The 1st, 4,4508 kw 

2nd, 4,84+ 

3d, 5,3535 

4th, 6,0765 

5th, 7,2^9 

6th, 9,3^5 

7th, 22,6778" 



it 






Or, X I 22,6778 
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ROOTS. 



SQUiBE AND OUBB ROOTS. 

To extract the Square or Cube Boot. 

§ To extract the roots with facility, it is necesmry to 
bo well acquainted with the following properties of nam* 
bers: 

I. Thai a squarB nvmber multiplied hy a square^ the 
product is a square. 

II. That a square divided hy a square^ the quotient is a 
square^ 

III. That a cube number multiplied by a cube^ the prO' 
duct is a cube, 

IV. That a cube number divided by a cube^ the quotient 
is a cube. , 

V. ThcU a composite number is the product of two or 
more numbers, and may be divided by those numbers without 
a remainder* 

VI. That a square or cube root of any number, is acomr 
posite number^ the square or cube rf which, may be divided 
into intiger square or cubic factors. 

VII. That the square or cube root qf a prime numlber, 
cannot be separaied into even factors ; that is, the factors 
wUl involve fractions, seme of which are indeterminate. 

§ It will be necessary for those who wi^ to extract the 
cube or square roots with any thing like skill and facility^ 
to be able to recognise the squares and cubes of the first 9 
digits, at first sight ; and for that purpose the following t»> 
ble is inserted : 



149 
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nVMBSlMSi 


I 

• 


,2 


3 


4 


5 6 


7 


8 


9 


10 


1 


1 

* 


4 


9 


16 


25 


36 


49 


64 


81 


100 


CUBES, \ 


1 


8 


27 


64 125 216 343 512 729 lOOol 



The reader will not forget that this is an Appendix, tOid 
it is supposed that he is already acquainted. with ^ the old 
method of extracting the roots. * , 

VARIOUS METHODS OF EXTRACTING ROOTS, 




Ji, T 

A SqtuuWi 

b a figure ibonnded hy four equal aides ; 4nd eKtractio^ the Square Root cotiabta 

in finding the length of the side of the aquare. 

1, What is the square root of 1225? 

3 1225(35 § Look at the tahle after pointing 
3 9 the figures off into periods of two figures 

each, and find the greatest square root 

65 32,5 of 12, which is 3; place this as the first 

32,5 figure of the root, also place it at the 

• left of the perpendicular line ; then 

multiply 3 by 3, and subtract the pro- 
duct from 12 ; then bring down the left 
hand figure of the next period ; add the threes together. 
Then use this as a ^yisbr, and see how many times it is 
contained in Ihe remtunder, with the left hand figure of the 
next period, and place the result as the second quotient fig* 
ure ; thus continue through th<) periods, obserring to place 
the quotient figures at the right also of the trial diviaan. 



2 

4 



ATTKmiJt. l4l 

Second : ^ 

\ 1225(35 § By looking at the table, #e find tbat 
3 ia the greatest root of 12, and as the next period 'ends 
with 5, the next figure in tlie root is 5. With tlfe ^me fa- 
cility can the root of all squares or cubes that are.-not 
primes,' be extracted. ' 

2. What is the square root of 720t And, 27. ' 

(«. a lie.) 

§ By inspecting the table^ we 
find that the first quotient figure is 2 ; 
and as the last may by the table be 8 
fCff^t we subtract the square of the 
ftrst figure, from the 7 or first period ; then to the re- 
mainder we bring down the first figure of the next period, 
and then we try how oflen the square of the quotient fig- 
ure is contained in these figures, which we find to be 8 
times precisely ; from that it is evident that the next 
figure of the root is 7. 

8. What is. the square root of 6251 Ans. 25. 

2 I 625(25 (^- i^- !!'''•) 

§ By inspecting the table, we find that the first figure is 
2 ; and as 5 is the only figure in the table tbat has pro- 
duced 5, we take it for the second figure of the answer^ 

4. What is the square root of 6561? 

(Rayy 220.) Ans. 81. 



72»(OT 
4 

32 



8 
16 



6561(81 
64 



1.6 



5. What is the square root of 432641 

(8. 119.) 



Ans. 208. 



408 



43264(208 
4 

03264 



§ By inspecting the table, we 
find 8 to be the last figureof the 
root, and two to be the first. 



MS 
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6. What is the square root of 106729t Ana. 327. 

fp.iTO) ^ As the unit figure in this 



8 
6 



106729(327 example is 9, if the number is 

^ . -. - a square, it may be divided either 

' . by 9 or 49 ; after dividing by 

16 9, we have 11881 for the other 



ftctor, hence the root is a prime number. 



9 



209 



106729 



11881)109 



§ And the root of 11881 
is lOSk which multiplied by 
a fie soot of 9, wtH give 327 
for Ibe answer. 



01881 



jf 



7. What is the square root of 451584t Ans. 672. 

451684 § As the unit 6g^ 

■ is 4y and we find in 

86 112896 the table only 4 ud 

— — 64, we will divide 

6 18816 451584 by 4, and we 

— — have the factors 4 and 

16 8136 112896. As the last 

factor closes with 6, 

784 we will divide by 

— 16 or 36, which we 
196 find in the table ; 

— we now have by 
49 (7x2x4x6x2«672 dividing by 86, 

3136 ; and as this 
fsnds with 6, we will divide by 16, and we have for Teustors 
16 and 196. This last factor 196, we will cBvide by 4, 
and we have the factors 4 and 49. 



We will now extract the roots of the factors 



y^49x4xl6x86x4«:7x2x4x6x2=672. 

8. Extract the square rootof 119716. 

(jB. 192-) 



Ans. 846. 



16 


149716 


■ • 

1107 


C 


29929 


9 




29 
24 



IW 



&. What is the square root of 1444 ? 

* . , (B. 192.) 

4 I »444 ) 



An& 3a 



§ Jlsthe sum ends in 4, the answer 
861(19 fni^JtimTe 8 or 1, for the last figure of 
1 the root First we will divide by 4, 

■ and then we hare 4 and 261 for the 

. factors, and as' the last number ends in 
If ike root must be 1 or 9, and the highest root of three 
18 1, we subtract it from d, and to the remainder bring down 
the first figure of the period, and double the one that we 
have for the first figure of the root, and by inspection 
we conclude that 9 must be the next figure in the root 

10. WhiU js the square root of 59536 ? Ans. 244. 

. . . (fl. 192.) 
.59536(244 
2 



2 
44 

48 



195 

176 

193 



11. What is the square root of 2025 t Ans. 45. 

{E. 163.) 

25 2025 First divide by 25 and wehave 81 

— — and 25 for factors, and by im^ectinc 
5 405 them, we find that their roots Are 5 mi 
9, equal: to 45, the ans. 



81(9 



/I44 
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n. Bxtract Ae square root of a906^« ^ Ans. fSM. 

. - (iiayV. 230.) 



390625 
4 

1562500 



As the sum ends in 5, we can mahi- 
ply by 4; and as it still ends in 4^ we 
multiply again and again, and as we 
now have 25,00,00,00, we find that ihe 
square root of 25 is 5, and we then add 
a cipher for every period of tfa^e root, and 
then divide by the product of the roots of 
the fcHirs. - . . . 

12 i 3ap625(e«5 

25000000(8)5000 , 36 

625 36 

IS. How many rows on one side of a square comileld 
containing 15376 hills ^ (B. 193.) And; 49^ 



6250000 
4 



22 



14 



15376(124 
1 



16 



53 
44 



15376 



3844 



or. 



96 



961(31 
4 

124 



As the sum ends in 6 we can divide by 16, and we have 910 
for one of the factors, the square root of which is 31, and 
and the square root of 16 is 4, and the product of these two 
roots is 124. 

14. An army of 242024 men are placed in a solid bpdy, 
in the form of a square. What is the number on one of its 



outer columns t 

242024(492 



8 



16 



82 



(JB. 193.) Ans. 482. 

We find that 4 is the first figure, 
and that squared and its product sub* 
tracted from 24 leaves 8; britig down 
2, and then double the 4, and w# 



find that the next figure will be 9, and the last 2. 



ft 

.15. A lAao has 841 peach trees that hewMiettopIifttiii 
ii square how many can he plant in each of the outside 
rowsl (B. 198.) An& 2d. 

2 1841(29 



44 

16. What are two mean proportionals between 4 «nd 
^2561 <B. 20a) Ans. 16 and 64. 

16 1256 

4 ^4 

1 I 16(4X4=1P • 4 : 16 : : 64 : 256 

IT. Find a mean propoitionall between 4 snd 256 l 

^ . An& 32. 

8 1256 

32 

16: What is a mean proportional between 4 and 1961 

. . T. 222.) Ai>8* 28^ 

4^ I 196 

4^7X4^:28 

19. What is the mean proportional between 25 and 81 1* 

(r. 222.) Ans. 45. 

20; There is a square pavement of bricks, consisting of 
"484 square flag bricks ; how many on each side? 

4 484 , (C. 280.) Ans. 22. 

11 121(ilx2«22 

21. What must be the area of a square field, that shall 
eontaincus much land qs a'rectangialc^- pi&CQ that !&> 9 b^ 
i44 rods? (.C. 280.) Ans« 36. 

[10] 



IM 
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96 



144 



4x9«36 

•2SL Whal is the length in rods of a section of western 
land containing 640 acres? (C. FT.) Ans. 820. 






^/C04 Remove one of the ciphers to 40 or 

4 to 640, and then we have all square 

0i 20 numbers* 



23. A. has two fields, one containing 10 the other 121 
acres; how many rods in length will be ^ft side of a field 
containing as many acres as both of them)' Ans. 60. 

l9t. 2d. * 



10 
160 



2 



60 



26 
160 

2000 
1600 



10 
121 



■^i»- 



« 



or, 22J«y 



3600(60 



45 
160 



vx000«»80 
v/'4«:2 



60 



^ § In the second solution we add 10 and 12}, and then 
dfnce them to halves ; and then as it makes no difference to 
^hich of the numbers the cipher is attached, we place it 
to the 45, and then we halve the 16 and double the 45, and 
extract their roots, and the product of the roots gives the 
answer. ^ ■ ■ 

24. The diameter of a circle is 6 inches; what is the 
size of one 4 times as large t Ans. 12 inches. 

h6 (jB. 193.) 

6 

;fc 4 2 . 



12 



26. The diameter of a circle is 24 fe3t ; what is the area 
of one only cme-fourth as large % Ana 12 A di. 



^ 



AFi«R0tX. 



14T 



♦ W 12 § Divide 24 by 6, and multiply 6 

t W by 6, and then we have 4 and 36; their • 

iL 1 roots iare« 6 and 2, and the product df 

' 6 and 2 is 12. Ciroles are ti^ (»ie JUQ- 

other {IS the sqitarei of their diatoetenk 

^. In the right angled triangle A. B. C, the side A. C. is 
feet and the side B. C. 12 ; what is the length of the sida 



A.BJ 




Ans. 15fi 
3 j+I^««4«=16 
3 J 4. 0s»3s*- 9 



v^25-«5 
3 



37. What is a mean proportional between 24 and 06 1 
<JB. T.) H I W 4* 2x24«48 Ahs. 48. 



^. What is a mean proportional between 18 iwd 32 % 

18 32 



3»9* 



16**»4x3-12x2 



.? 



M. What is a mean proportional between 9 and 81 f 

(JB. 195.) Ans. 27. 

3X9=*27 



80. The top of a castle is 45 yards high, and is sor- 
founded with a ditch 60 yards wide'; what is the length of 
m ladder that will reach from the outside of the ditch to 
the top of the wall % {G. 128.) Ans. 75 ydik 



15 
15 



+45««»+3« 
+60««+4» 



i/^=5xl5»75 



3). TiTQ brothen leA Aeir lather's house; oii# vent 46 
inilas. due wast, theo&er64 due south, and purohmd fiumiB; 
h^ iar axe their faxi^ from epob. other 1 

(212&3.) Ans. Samiiae. 

10 ^^a 3««= 9 



5)25(5x161^80 

32. Ill & rlghl angl^ triangle the base is 40, and the 
perpendicukir 30 feet ; what is the length of the hypothe* 
nusel (T.121.) ..Ans. 50 feet 

10 30 9 • 10 1 4 

10 30 ^ . 20 1^0 4 

16-h9»25 
iX25-5 5X10«50 

83.. Tlu9.walls of a foirtsees are 36 feet high, i^ the 
^ditch around it is 27 feetiidbde ; what, is the length of a 
!ad^;tb8f- ^11 r^c)| from the out edge of the dltckto the 
top oF the wain (Si 121.) Ans. 45 feet. 






$i 8 5x9«45 



1% 9r|r 16=25 

84. The roof of a cert&in building is 32 feet in length 
is raised in the centre 12 feet; what is the length of 
the rafters? (iSf. 121.) Ans. 20 ft 

4\l^ < U^ 3 



9+lQ;=r25 5X4^20 

35. There is a field that is, 800 rods, long, 600 broad ; 
what is the distance between the oppoiiit^ corners 1 

{8. 2»K> Ans. 1000 rods. 



A^PHifBtX* 



%• 






9 



»00 

^00 



4 
4 



9+16»25 54-^OCWlOOO 




36. The hypothenuse of a right anded triangle, A B, is 
520 feet, and the base, AC,dl2 feet; what is the perpendic- 
ular CB ^ V * (T. 228.) Ans. 416. 



$t 



M0 ^0 5a 



25 
-9 



4)16(4:^104'-416. 



37. Required the height of a maypole whose top hebxg 
brokep ofi^ struck the ground at the distance of 15 feel 
from the foot, and measures 39 feet ? Ans.. 75 feet 

} I >0=13« $ 1 1{J=5« • 



169 
-25 



25 



12)144(12X3-^36+39=-75 

98. Suppose a pine tree to stand 25 feet from the end of 
a house 40 feet in length, the foot of the tree being on a 
level with the foundation of the chimney, which stands in 
the centre of the house, and a line reaching from the foot 
of the tree to the top of the chimney be 75 feet ; what is 
the height of the chimney ; and if the height of the tree is 
1 of I of ^ of 14 times that of the chimney, what is the 
length of the line that will reach from the top of the cmim* 
ney to the top of the tree f (B. 195.) 



ISO 



Uffamwa. 



1$ 






1$ 

5« 





3< 



Length of the line, 75 feet 
9 Anfl. <i Height. of chimney, 60 
tM)— 9-v^l6«4 '^ ( Height of the tree, lao 

4xl6»60 



u 
u 



d 

4 

7 



60 

1 

3 

1 

14 

120 
-^0 

"60 



I» 



00 
4* 

16 




1$ 




8« 



9 



W« 5X15«75 



39. There is a building SO feet in length and 22 feet in 
width, and the eaves project over the wall 1 Aat^n Bienry 
side ; the roof terminates in a point at the oentre of die 
tmilding, and is there supported by a post, the top of whk^ 
is 10 feet above the beams on which the rafters rest ; what 
is the distance from the foot of the post to the corners of 
the eaves, and what is the length of the raflers reaching 
to the middle ef one end ; and that of a rafler reaching to 
one of the ends of the corners of the eaves 1 

{A. 172.) Answers in order : 20 ft., 15,62 ft; ) 

18,86 + -ft., and 22,36 + ft. 5 

40. A hawk perched on the top of a tree 77 feet hi^ 
was shot by a sportsman standing off 14 rods ; what was 
the distance in yd,rds that he shot 1 Ans. 81,15 yd& 

( W. 149») 



? 



)3 3 v^lO« 



3a+ia«10 
»3,16+ 



§ In working this problem, the square root of 10 is all 
that It will be necessary to extract 



APFSNTCX. Kl 



41. If the diafCHial of a rectangular field is 40 rods, and 
one of the sides 32 rods ; what is the other 1 

(W. 140.) ^ * Ans.24. 




42. If from a right Singled triangle A. B. C, whose 
base is 12 feet, and perptodicular 16 feet, ihere he cut off 
by a lineD. E., parallel -to the perpendicular, a triangle 
whose area is 2^ squartii9e| ; what are the sides of the tri* 
«&gle ? , Ans. A. D.«10, A. E.-6, D. E.=8. 

49. There is a circular pond of 628d| area in square 
feet, in the middle of which stood a pole 100. feet high 
above lb» surface of the water ; now the pole being broken, 
it was observed to strike the outer edge of the pond ; what 
is the height above the water of the piece that is l^ft 
standing 1 

43. A gentleman has in his yard a circular grass plot, 
that is .25 yards in diameter. Query, what is the length of 
line that it will take to describe a circle that will contain 
9 times the area ? ' (B. 88.) Ans. 37^ yds. 

• 

45. In a level garden theri^ are two lofty firs, having 
their tops ornamented with gilt balls ; one is 100 feet, the 
other 80 feet in height, and they are 120 feet apart. — 
The owner wants to put a fountain in a right line 
between the trees, to be equally distant from the top of 
each ; what will, be the distance from the bottom, and also 
from the top of each tree 1 

Fronithe top ofeachball will be 109,6585 fi, 
Ans. ^ and from the bottom of the higher tree 45ft.« 
and from the Ipwer, 75 ft ' 



wst 



I. The cube of any number^ is the product of that num- 
ber multiplied by one of itg sidesy after the side has been 
squared^ 




AOttbe, 

U a fifwra of fi eqmd tidw ; and eztractjov Aho Cube &«et conaitts Uk findiof 

tha length of those sidea. 

IL The cube has six-sides^ tohteh are M equal to each 
other.. * 

HI. Cubes whose ro(^ ixre composite numbers^ may be 
divided by cube factors. 

IV. Chibe numbers whose unit figure is 5, itay be multi- 
plied by^S^ and that period reduced to ciphers. » 

TABLE OF CUBIC NUDBER8. 



w 



miMBEES 



3 



6 



8 



9 




)!$UBB6 



8 



27 



64 



125 



216 



348 



522 



729 



EXAMPLES. 

1. What is the cube root of i633l625 ? Ans. 196. 
I 6331625 <*-^> § Firat multiply by 8, 



3* 



(lL1i98.) 

then as the product eiids 
370 in 3, the second figure of 

the root is 7, as found by 

185 the table, and we know 
that the greatest cube of 
50 is 8, hence we have as the root 370, which divided by 
the root of 8 gives the answef . 



8 

50653000(370 
27 



1^ 

3* Wh«tJstbeeAemftor^l9^1d5t Ai». 9S5. 

(A 198*) 
34328126 § When the sum end» 

8 in 5 we can multiply by 8, 

and as the given sum again 



274625000 miisin 5, we multiply by 

8 4 1 IdOD 8 the second time, and re- 

jecting the ciphers, we haye 



2197000(1300 



825 2197, add looking at the ta- 
ble of cube numbers we find the root to be 1300, and thu» 
we diyide by 4 for the answer. 

9. What is tbeeube root of 003,375 % Ans. 1,5. 

{B. 198.) 

003875 



»v^7000=30h-2=15 

4. What ]i^ecube«root (^91125? (JS. 225.) Ans. 45. 

5. What 13 the cube root of 1958125 cubic feetf 

{R, 226.) . H Ans. 

. 6. What is the cube root of 9411921 Ans. 98. . 

. . \ (B. 198.) 

I 941192(98 g gy examining the table of cubes, 
Wfr find that the first figure must be 9, and a&ihe last figwe 
of the given number is 2, if the sum^given is a perfect cube 
the last figure must be 8. ' 

7. What is the cube root of 195112? Ans. 68. 

^ § Comparing this number with the 

ti^le, we observe that the first figure cannot be more than 
5, and as 2 is the unit figure we must have some figure for 
tiie unit that gives 2 when cubed. 

«. Wha( is the root of 912678, it bekig a perfect 6abe t 

Anfl. 



U4 

What is the csle root of the foUomng wumben they being 
^ perfect cubes f 

1. What is the cube root of 205879? Ans. 59. 

2. What is tbe ^ube root of 42875! Ans. 3& 

r (C. 187.) 

8. What is the cube rootof 678874097125t 

(T. 175.) Ans. 8765. 

4. What is the cube root of 6141251 Ans. 8& • 

(D. 173.) 

5. What is the cube root t>f 59819! * Ans. 3a 

(T. «i5.) • 

6. What Is the cube root of 79507^ Ans. 43. 

(T.2250 

7. Required the cube root of 447697155. Am. 765. 

{B. 11.) 

6. Required the cube root of 253395799552; Ans. 632a 

• (S. 127.) 



8 
64 

8 



258365799552 . As the givensom 

31674474944 ^^^ tj^^t g is the only 

^____.__^^ figure the cube oif 

3959 309368 ^hj^h gives 2 in the 

": ~^ ,^ , _^, units place, we divide 

494913661(7*1 791. ^y it; and 4 the quo- 

tient ends in 4, we again look at ^e table and find that 
4 cubed ends in 4; then we divide the quotient by 64, and 
find as a quotient, 494913661. If we now examine the 
table, we find that the figure in hundred's place must be 7, 
and that for units must be 1, and the other will be 9; then 
we take the root of 64 and 8, and multiply 791 by their 
product for the answer. 4x2x791=»6828 Ans. 



AniaMaiz. 



V» 



. n mm tie knit w mu, 

« 

J^ 1. Find hy trial a cube near the given number^ and 
I it the supposed cnbe. 

$ 2. Then as twice the supposed cube added to the given 
nsta^er is to twice the given nwhher added' to the supposed 
euhe^ so is the root of the supposed cube to the true or ap' 
praxifnate root, 

OR, 

§ 8. The first is to the difference between the first and 
second, as the thtrd is to the difference between tike third 
and fourth.* 

By taking the ctibe of thf root thus found for the sup- 

Cd cube, and repeatiog the operation, the root will be 
to the greatest degree of exactness. 

EXAMPLES. : 

.1. Required the cube root of 28 — assign 3 as the root 
of the nearest cube; then dxBx3»27, the supposed cube. 



Thori 27 
2 

54 

28 

82 



28 the given number. 
2 

56 

27 

83 
3 



82 249(3,0366 true or approximate root 
I 248 



300 
246 



540 
492 

480 



J 



IM 



2. What li Hbe cube t<K)t dp tw6% 
Take the cube root of one. lxlxl"l 

a 

2 



Ana. 1,36+- 
2 (S. 127.) 
2 

4 
1 

{K^l,8^. Ana* 
8. What is the cube root of 71 
$ Take 2 aa the eabe root TheHastiiecabeof 2i8 8, we 



nidtiply by 8 by 2. 8 

2 

16 

+1 



7 
2 



11 » 



1 



14 

+8* 



,090»09 fbreorrec- 
Xioik^ which must be sii^* 
tr^ted. 



23 22 



2,000000 
90909 



Ana. 4,0412. 



mna 



1,909091 
4. What is the cube root of 66? 

(T. 228.) 
Take the cube root of the nearest number, which is 64, 
the cube root is 4. 

66 or, 196—194=2 



64 
X2 

128 
+66 J 

194 



X2 

132 

+64 

196 



97 IH 



784(4,04124 



4 



400(0,04124 nearly. 

888 



120 
97 



280 
94 



086 



n 



Ar^mnffX' 



im 



5. fi«in9l9d di^eiibe i^oot of 130. 
Tbe nearest perfect cujbe of a whole number is 125, and 
th9.]wt;5. 1» I 130 or, 

X2 x2 76 Hl^ I « Si,d6i+ 

I* 



+130 

76 »d0 



260 
4-125 



^ Wf 



9t$ 5,0654r 



»■» 



6u B^piu;ed tb«i cube root of 123. 
1525 1 133 . 
X? I X2 



250 I 246 
+123 125 



«f- 



Or, 



373 I 2 

5 0^02681+ 



373 



371 
5 



1855(4,97319 



^ It is presumed that 
you haye observed, that 
these Qorrections added to 
or subtracted' from the 
assumed root, (as the caa^ 
may require Y will give.lJbLe. 
cube root very nearly ; in fact, as nearly as is necessary in 
or^n^ry business. By repeating this operation, the root 
may ije. phtajnod .to. any degree of exactness. 

7. What is the cube root of 8021,6 1 Ans..2O,lO0+. 
(C 180.) § Suppose 20 to be the cube root, 

then : 



203=8000,0 
2 


8021,6 
2 


16000,0 
8021,6 


160482 
8OO60. 


W0M 


^0. 5. 


3002J 


6Pi080(«0,016+ 



156 



▲PFXNDIZ. 



to 



8. What is die cube root of 3214 f Ans. 14 J6764-. * 

(T. 139.) 
§ Firet suppose the root is 14 and its cube is equal 



14»-2744 
2 

■ * 

6488 
S214 

4351 tUtt 



4851 



3214 
2 

18428 
2744 

9172 
U 7 



*' 



64204,(14»75 
4351 



20694 
17404 

.32900 



§ As this gives the 
root very nearly, we 
may if we wish 
greater accuracy, 
take 14,7 and cube 
it, and then proceed 
through the same 
p^^^ceBs, and we wHl 
gel the true root to 
tea places of deci- 
tnals. 



(QUESTIONS FOR EXERCISE. 

1. If a bullet 3 inches in diameter weigh 4 lbs.; what 
would one of the same metal weigh whose diameter is 6 



inches ? 



4" ' 
#2 



Ans. 32 lb& 
' § As similar figures are to each 
other as the cubes of their similar sides,' 
or as the cubes of their diameter or est*' 
cumference, we have 32 for answer. 



32 



2. If a solid globe of silver of three inches diameter, is 
worth 9150, what is one worth that measures 8 inches di- 
ameter t (2>. 174.) Ans. 91200. 

|l(>0 
2 
#2 
#2 



12(H) 



A»niN0tx. 



IS» 



8. If a ciAe of silver Mrbose mi&t are 2 inchesi be wortb 
#20, 1 deroancl the length -.of the side of a cahe-of like siU 
ver, whose value shall be 8 times aa much % Ans. 4 in. 



«3 



2 
12 



\ 



♦ ' 



I 64 



6 



216,=. 6* ., 
288,6 =172d=3l2» 
48 8=2» 

144 



4. What is the side/>f a cubical moand equal to one-tluit 
k 288 feet long, 210 ftet wide, and 48 feet bigh I 

4 ' ■« Ans. 144 ft 

I* . 

^ AjB 216 is a cube, we take 
its root, 6 ; then we multiply 
288 by 6, and its product is 
1728, and it is a cube ; and 
48 divided <by 6 gives 8, and 



its root is 2. We then multiply 12x2x^=144, which is 
much simpler and easier than to multiply the ncmpbers tp- 
gether, and then extmdt' the cube root of the proauct. 

• ■ • 

5. If a cube of silver whose sides are 4 inches, be worth 
jB50, what is the side of a cube of like silver, worth 4 
times aTrauch 1 {B. 939.) Ans. 6,349+. 

_ ft ^ 

. 6« There is a cube whose diameter is 4 inches ; what ia 
the^diameter of a cube 4 times as large ? 

. (B. 239.) Ans. 6,929+. 

7. Required the cube root of the product of 448x392. 

(r. 230.) Ans. 56. 






M$ 56 
t^t 49 



56=8x7 
49x7x8= 



§ Divide 448 and 392 

by 8 times 8, which gives 

7v2— 14 ^ factors 56 and 49 ; but ' 

^ 56 has as factors 8 and 7, 

and as 49 is the square of 7, we take 7x49= to the cube 

of 7; and as 7. is the cube root of 49x7, we have the cube 

root of 8=2. As we divided by 8 times 8, take the ioot» 



m 



knmmn^ 



mbifibnTJ&2yc% and tb«tw9hi^vo£br tlir » 

9. A fanner borronwd pairt'of & nok of hty- mbiek 
meaflured 6 feet every way, and paid back again by 2 
equal cubical pieces, each of whose sides was 8 feet — 
Query, whether the lender wa9 paid in full 1 

(12.227.). He was paid only ^. 

10. . Mars is about 4000 miles in diameter, the earth 8000;. 
what is their relative limgnitudes % Ans. 1 to &. 

(KAst.) ; 

11. Mercury is about 2000 miles in diametei^ and Ijie 
earth 8000 ; whal is their relative magnitudes t 

{H. 4st.) . Ans. 1 to 64. . 

' The following method of extrarcting die square root, I 
find very convenient. Whether it has over been known 
and published before, I am: unc^ble to sayi 

L E]^m$t the s^ua^eroot of 10. « Ans. 8,162-fL. 



3X^1 



•9. 

d 



27 
+10 

37 



d7 



10 
3 

SO 
+9 

39 
3 



11-7(3,162+ 
llil 



60 
37 

2^ 
229 



80^ 



quiliem wHMw-the root very nearly. 



' §^iri^ the nearest root tt^ 
the giy«n number, from flie 
« tabid or by trial; then Bs^ 
Ihe power t>f that root, anih 
multiply that number by 3,, 
and also your giveiji number ; 
then add the number of which 
you have found the root to the 
product of the given number, 
also add tfae given number to 
the product of* the number 
taken from the table, then 
multiply the product of tiie 
given numbeit and the sum of 
the te4>le numbers by tiie root 
of the table number, and dii» 
vide by the sum. of the two 
numbers on tiie lef^ and the 



niBKAL IVIS FOB EXTftiCTlHfl TIB BOOTS OF ALL P0WBE8. 

I. At the left of the utmiher whose root t« requiredj arrange a§ 
vumy columns c^s are equal fo the index of the root» Writing 
I at the head of the first or left hand co/itmiiy and zero at ike 
head of each of the others, 

II. Divide the nuMer into periods of as many figures as 
ike index of the root requires* 

III. WriU ike root of ike I eft hand pet iod as ihe first figure 
^ ihe true rooU 

IV. Midtiply ihe numher in ihe first column by ihe root fig» 
wre, and add the product to the second cohmn ; and the pro 
duct of ihis sum by the root figure to the third column^ and so 
proceed, subtracting ihe product of ihe last column from the 
given number. 

V. Repeat tke process, stepping at the last column, and ihus 
proceed, stopping one column sooner each time, until ike last sum 
fails in the seccnid column* 

VI. To dttermine the second root figure, consider the number 
in ihe column ae a trial divisor, and proceed wUh the second root 
figure ihus obtained^ precisely as with the first, 

VII. Continue the operation until the root is completed or ike 
approximation is earned as far as is desired, 

VIII. In order to avM errw, observe carefully ihe value of 
each root figure, and eath product, 

IX. Thus if the. root figure is hundreds, the number in ike 
second column will be hundreds, in the third place teh thousands, 
tft tke fourik millions, ^c. 

EXAMPLES. 

1. What is the square root of 234256 1 

(1) +4 (c. d.) 284256 | 484 Ans. 

+4 16 



(l)+8 {t.d.) 74,2 

+8 70,4 



(2) +88 (c. (J.) 3 85,6 

+8 8 85,6 

(2) +96 (Ld.) 

+4 

(3) 964(c.d.) 

[U] 



ttfSi 



APFBNOIX. 



% What is the cube root of 122615327,232 1 
1 



4 

+4 

8 
+4 

129 

+9 

138 

+9 

1476 

+6 

1482 
+6 



(1) 16 (c. d.) 
32 

(1) 48 {l.d.) 
1161 



122615327232 | 4968 
64 



58615 
58649 



(2) 5961 (cd.) 
1242 

(2) 7203 {t. d.) 

8856 



4966te7 
4374936 

591391232 
591391232 



(3)729156 (c.d.) 

8892 



(3) 788(J48 {t. d.) 



14888 (4) 7392390^, (c. A) 

froblehs. 

ThefollotDing problems may he usefid to Mechanics. 

PROBLEM 1. 

To find the side of a square equal in area to any given 

' circle* 

fl 

§ Place 886 and the diameter on the right, and ]L 000 and 
^the next inferior denomination that corresponds with the 
answer, on the left. 

1, What is the side of a square equal in area to a cir- 
cle of 3 feet diameter 1 Ans. 2.6 j8 ft. 



1000 



886 
3 



2658 



APPKNDIX. 



109 



2. What is the side of a square equal in extent to a cir- 
cle of 40 inches I Ans. 2,953 J ft. 



1000 



886 




2,953| 

'"* PROBLEM ^ 

* ■• » 

To find the si40 qf the greatest square that can he inscribed 
^ in a given circle. ♦ 

§ Place 707 and ^e diameter of the circle on the right; 
and on the left place 1000 and the next inferior denomina- 
Hon that corresponds with the answer, 

1. What is the side of the greatest inscribed square that 
can be drawn in a circle of 50 inches diameter 1 

Ans, 2,9458 ft. 



tt Xfi00 



im 29458 



2,9458 

2. What is the side ef thfe^g^atest square that can be in- 
acribed in a circle of 960 inches ? Ans. 56,56 ft. 

PROBLEM 3, 

To find the length of one of the sides of the greatest cube 
that can he cut from a globe of a given diameter. 

§ Place 577, with the diameter, on the right ; and place 
lOOO and the next inferior denomination that corresponds 
wkh the answer, on the left. 

» 

1. What is the length of the greatest cube that can be * 
cut from a globe of 90 inches? Ans. 51,93 inches, 



IgQO 



5t7 
90 

51,93 



1000 
4 1% 



577 



or 4,32J ftet 



1731 



4,3275 



1M 



APPKIfDIX. 



2. What is the length of the side of the greatest cubs 
that can be cut from a globe of 82 inches diameter I 

Ans. 47,314 in., or 3,9360 ft 



1000 



577 
82 



1000 
6 It 



1154 
4616 

47,314 



577 96 
W 41 

96 

384 

3,936 



PROBLEM 4. 

Tojindthe length of the side of ike greatest equilateral trian^ 
gle that can^be inscribed in a given circle, 

} Place 87 and the diameter on the right, and 100 and 
the aezt inferior denomnation that ^Miesponds with the 
ansniftr, on the lef^; . » i 

1. What is the length of the side of the greatest equi- 
lateral triangle that can be inscribed in a circle of 54 
inches diameter ? . 5 ^^>^® inches, 

87 100 87 ^^^^* ^ or 3,915 feet 

54 2 If H 9 



100 



3,48 
43,5 



783 



3,915 



46,98 

2. What is the length of the side of the greatest equi* 
lateral triangle that can be drawn in a circle of 60 inches 
diameter. ^ Ans. 52,2 inches, 

or 4,35 feet 

3. What is the least diameter of a circle that will cir- 
cumscribe an equilateral triangle whose sides are 6] iB(^i68l 

87 I 6,5 Ans. 7,47+ inches. 

100 



7,47 



4 






APPKNOIZ. Ui& 

PROBLEM 5. 

To find the length of the side of the greatest figure that can 

he inscribed in a given circle, 

§ 1. l^iXis^ pentagon or 5 sided figure, place 587 and the 
diameter on the fight, and 1000 and the next inferior de- 
nomination on the lefl. , 

S 2. If it is a hexagon or 6 sided . figure, place 5 on the 
rignt with the diameter, and 10 and the next inferior de- 
nomination on the left. 

S3. If a heptagon^ place 437 and the diameter on the 
right, and on the left place 1000 And the next inferior de- 
nomination. 

§ 4. If it is an octagon place 383 and the diameter on 
the right, and on the left place 1000 and the next inferior 
denomination. 

§ 5. If it is a nonagon^ pla«e 337 and the diameteir on 
the right, and p)«9# on the lefl the numbers as befor^i 

^ 6. For a decagon^ place 310 and the diameter em the 
right, and place on Ihe l#ft 1000 ind the next inferior, de- 
nomination that corresponds with the answer. 

NUUBSRS. 

For a square 4 sides > > take 767 

Triangle 3 " " 870 

Pentagon 6 " " * 587 

Hexagon 6 " " 500 

Heptagon 7 " " 437 

Octagon • 8 « . • « 383 

Nonagon 9 " « 337 

Decagon 10 « " 310 

Undecagon 11 " " . 282 

Dodecagon 12 « " 260 

1. What is the length of the side of the greatest hexagon 
that can be inscribed in a circle of 54 inches diameter? 

2 1000 



A no 5 ^"7 inches, 
54 ^^ ; or 2 ft. 3 in. 



27 



V. 



106 
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PROBLEM 6. 

To find the area of a regular polygon when the sides are 

knoion. 

§ Place the square of the side of the polygon and the 
number that stands opposite the number of sides in the table 
on the right, and on the left place the next inferior denomi- 
nation that corresfionds with the fLnswer. 



iVb. qf sides, 

a 

4 

5 

6 

7 

8 

9 
10 
11 
12 



TABLE. 

Names, - 

Trigon ' * - 
Tetragon - 
Pentagon * 
Hexagon - 
Heptagoivi i^ 
Octagon *' 
Nonagdn^ - 
Decagon . ^ 
Undecagon - 
Dodecagon - 



• % 



Multipliers. 

0,4330ia 
1,000000 
1,720477 
2,598076 
3,633912 
4,828427 
6,181824 
7,694209 
9,365640 
11,196152 



1. The side of a hexagon is 5 feet 4 inches; what is the 



area? 



3 Z^ 
3 n 



64 
04 
2,598 



73,899 feet. 

2. Required the area of an octagon whose side is 16 feet 

Ans. 1236+ feet 

PROBLEM 7. 

_ ■ 

To find the solidity of a cunus or wedge. 

§ Add twice the length of the \)Bse to the length of the 
edge, and place the sum on the right with the length and 
breadth of the base, and on the lefl place 6 and the next in- 
ferior denomination that corresponds with the answer. 

1. How many solid feet in a wedge whose base is 5 feet 
4 inches long and 9 inches broad, the length of thf edge 



i "^ • 



APPENDIX. 



16T 



beiiig 8 feeit 6 inches, and the perpendicular height 2 feet 
' Ana. 4,1319 ft- 



4 inches? 



12 

12 

6 

12 



64x2+42 

28 
9 



4,1319 

PROBLEMS/ ' 

To find the solidity of thfi ^ segment- of a sphere. 

§ Square the radius- and multiply it by 3, and to this add 
the square of the height ; place this sum on the right, with 
3,1416, aad on the left place 6 and the next inferior de- 
nomination that corresponds with the answer. 

1. What is the solidity of a segment of a sphere, the di- 
ameter of whose basa is 24 mohes and its height 9 inches 1 

*rt \c^ *« i*' . ^T^ Ans. 1,4 ft. nearly. 
12 12x12x3+9X9^ ^ 



12 

6 

12 



3,1416 



1,398 



PROBLEM 9. 

To find the greatest diameter of three equal circles^ thai 
can he inscribed in a given circle, 

§ Place 464, and the diameter of the greater circle on 
the right ; and place 1000, with the next inferior denomi- 
nation thfit corresponds with the answer, on the left. 

1. What is the greatest diameter of each of the three 
circles that can be inscribed in a circle of 100 inches di- 
ameter? Ans. 46,4 in. 



10 1000 



464 
100 

46,4 



108 



AKFSMBIX. 



% What is the greatest diameter of each of the thres 
circles that can be inscribed in a circle of 25 inches. 

Ans. 11,6 in. 
40 2000 I 464 
t$ 

11,6 

PROBLEM 10. 

To find the greatest diaMeter of four equal circles that 
can le inscribed in a given circle, 

§ Plate 416 and the given diameter, on the right ; and 
place 1000 and the next inferior denomination that corres- 
ponds with the answer, on the lefL « 

1. What is the greatest diameter of each of four circlefl^ 
that can be inscribed in a circle of 22 inches diameter f 

Ans. 9,1520 in. 



1000 



416 
22 



9,152 

PROBLEM 11. 
To find the area of an elipse. 

§ Place the transverse and conjugate diameters, wi& 
7&55, on the right ; and place 10000, together with the next 
inferior denomination that corresponds with the answer, on 
the left. 

1. What is the area of an elipse whose conjugate diam* 
eter is 10 inches, and its transverse 12. 

Ans. 94^260 in. 
12 
10000 10 

7855 

94,260 



PROBLEM 12. 

To find the weight of an iron hall from its diameter oreir- 

cumference. 

J Place the cube of the diameter and 56 on the right, 
on the led place 4 and 100. 

1. What is the^ weight of an iron ball of 6 inches diam- 
eter t Ans. 30i lbs. 

6 •' 



4 

f 100 



♦ 3 

3 
56 



J 30,24 

2. What is the diameter of a cast iron ball that weighs 
9 pounds ? Ans. 4 in., nearly. 

3. What ii^ the weight of a cast iron ball that measures 
6,54 inches in diameter ? Ans. 24 lbs., nearly. 

4. What is the diameter of a ball of cast iron that 
weighs 75 pounds? Ans. 10+ in. 

PROBLEM 13. 

To find the weight of a leaden hall from its diameter or 

circumference, 

5 Place the cube of thc| diameter and 215 on the right, 
1000 on the left 

1. What is the weight of a leaden ball that is 6,6 inches 
in diameter 1 Ans. 88 lbs. 

PROBLEM 14. 

The surface of all similar hodies are to each other as the 
squares oflheir like dimensions^ (such as d'ameters circum^ 
ferences^ like linear sides, ^c*0 ^^ their solidities as the 
cubes of those dimensions. 

1. The diameter of the earth is 7920 miles, and that of 
the oioon 2160 miles. Required the ratios of their surfa- 
ces and their solidities ? An 5 ^^*' ^ ^^ ^^* 

^^ ? sur., 1 to 13i. 
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PROBLEM 15. 

To find the sttrfaee of a cylindrical ring, 

§ Place the sum of the rings, diameters, the inner diame- 
ter of the circle, and the number 987, on the right ; and 
100 and the next inferior denomination that corresponds 
with the answer, on the left. 

1. The thickness of a cylindrical ring is 4 inches, and 
the diameter of the circle 16 inches ; what is i*s convex 
surface ? Ans. 789,6 in. 

20 
100 4 
987 



789,6 

To find the aridity, 

§ Place the sum of the rings, dftimeters, the sqoare of 
the thickness, and 989,. on the right.; and place 100 and 
4, on the left. . 

1. What is the solidity of an anchor ring, whose inner 
diameter is 7 inches, and thickness in metal 3 inches ? 

Ans. 222,5 in. 
10 
3 



4 

100 



3 
989 

8901 



222,5 

PROBLEM 16. 

To find the solid contents of a circular elipse^ or gotkie 

vaulted roof, 

§ Find the area of one end ; thM multiplied b'g the 
length, Sdll give thd ]aolidity required. 
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1. What is the solid contents of a semi-circular vaults 
whose span is 120 feet, and diameter 40 feet ? 

2 Ans. 75398,4 ft. 

40 
t 120 
10000 7854 



62832 
125664 



75398,4 
2. Required the solidity ot an eliptical vault, whose 
span is 40 feet, height 12 feet, and length 80 feet ? 

Ans. 301593,6 cubic ft. 









1117,02 cubic yd. 




40 


t 


40 




40 r> 


) 


40 




1> 


t 


it . 


4 


80 


4 


nu 


10000 


7854 


10000 

1 


80 



301593 

PROBLEM 16. 

To find ike solid contents of a dome. 

1. What is the solid contents of a circular dome; the di- 
ameter of whose base is 60 feet, and height 60 feet ^ 

Ans. 69,8 cubic yd., nearly. 
3 00 ? 

t ^i % . § Find the area of the 

3 $i$i 2618 base, and multiply that by 

I of the height. 



25 10000 



2 



. 75 I 5236(69,8 
2. In a hexagonical spherical dome, one side of the bade 
18 20^t; what is the solidity? . 

Ans. 444,1 4+ cubic yd. 



m 
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PROBLEM 17. 

To find the superficial contenU of a spherical dome. 

1. What will the painting of a hexagonical spherical 
dome cost, at 12} cts. per yard, that measures 20 feet on 



each side of the base ? 



10000 
3 
8 





25980, 

it 

1 



Ans. 928,86. 



28,86 
PROBLEM 18. 



To find the diameter o[ cog icheeU. 

EXAMPLES. 

1. What is the diameter of a bevel wheel of 150 cogs, 
the pitch being 1| inches^ Ans. 5 fe^t 

t 100 X$t 5 § Place on the right the number 
9 of cogs, and 8 and the pitch or dis- 
4 tance from center to center of cogs; 
— and on the left place 100 and 8. 
5 Ans. 

' 2. What is the diameter of a bevel wheel of 150 cogs^ 
6 inch pitch? Ans. 8 feet. 

8. What is the diameter of a wheel of 130 cogs, dis- 
tance from center to center of cog 2^ incht Ana. 7,8 feet 

4. What is the diameter of a cog wheel of 280 oog8» 
pitch 2} inches? Ans. 13^ feet 

BI80SLLANE0U8 EXAIBPIES. 



1. A snail w;as observed to climb up a pole that was 20 
feet high, each day 8 feet, but descended 4 feet* m 
night ; in what time did he get to the top of the pole 1 

(D. 266.) An^4daya; 
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2. A sloth was observed to ascend a tree at the rate of 
9| inches each day, but to descend 8§ inches each 
night ; at this rate, in what time would it reach the top of a 
tree 100 feet high ) ( C. 225. ) Ans. lOO^f days. 

A NEW PROBLEM. 

9. A gentlenian having a silver globe, found that when it 
was filled with wine that cost 93 per gallon, it was worth 
file same as the globe valued at 12^ cents per superficial 
inch ; what was the diameter of the globe % 

(fif- C.) Ans. 57f in. 

(For solution see the Globe. ) 



x^ 






% 

1 

231 



■■II-*. 



X I 67| 

4. A pit 60 feet diameter and 18 feet deep, is to be filled ; 
and three other pits, each of the same depth, are to be dug, 
but only 20 feet diameter. Query, is the dirt from the 
three sufficient to fill the large pit ? 

(S. C.) They will fill only \ of it 

5. Sold a watch for $24, and by so doing I gaip |ui 
much per cent, as the watch cost me ; what was the cost 
ofthew«tdl^ 

6. What would be the produce of a kernel of wheat in 
11 years, at 20 fold the produce of each year, beihg sown 
the next ; allowing 5000 kernels to a quart % 

(TT. 166.) Ans. 64,000,000 bu. 

7. What is the weight of the pea of a steel yard which 
Ht 39. inches' from the centre of motion will balance a hog 
weighing 208 lbs., suspended at the draughty and | of an 
inch froQi the centre of motion? Ans. 4 lbs* 
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8. How far may a mountain be seen that is 1^ miles high, 
from the lop of a ship's mast 50 feet in height 1 

Ans. 117f inilesL 

y/'{cL earth+5)x50==8| miles. 
\^d. earth+7920x"7920«=109 miles. 

9. Sailing up the Chesapeake Bay, I saw the Baltimam 
Light House just ia the horizon ; what was the height of 
the Light House, my eye being 6 feet above the water, and 
the distance to the Light House 16 1 miles? 

(^Y Ans. 121^ ft 

2 27 
3 



■■ MB ' 



121i ' 
10. Jatt rifling from the sea Tve iffeen 
When standing in the shrouds, 
• The lofty pe^k of Teneriffe 

That penetrates the clouds. 
Just 50 leagues from it was I, 
My recluming being true, 
And from the water to iny (lye 
The fget were eighty-two j 
Suppose these observations just, 
To make the question brief, 
Aboye the level of the sea 
How high was Teneriffe % 

Ana. 5 ^'^^ ""^^ 
^"* ^ or 2,422+. 

§ The only apology I offer for inserting the following 
questions, is, that they are so frequently presented for si> 
lution, that it will save time to present them already solved. 

• In almost all questions of this kind, the proportions given 
are incorrect. In the example : Two men were employed 
to dig 100 yards of ditch forflOO ; A. is to receive iofitand 
B. the other i. Now B. agrees to dig at one end, and A. 
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at the otiier, B. receiving $1,25 per rod. and A. $0,75. — ^ 
Query, how many rods has each to dig to receive his $50 1 

§ This sum cannot bo worked, and for tliis reason ; that 
subtractrng 25 from 100 decreases 100 more in proportion 
than adding 25 Is 100 increases it ; hence, it destroys the 
proportion. We find that 40 rods at $1,25 per rod, equfds 
$50900, and 60 rods at $75 per rod, equals $45 ; from 
which it appears that 100 rods are dug f^r $D5. 

These questions belong to Algebrti,' bAt from the Alge- 
braic solution an arbitrary rule may be formed for solving 
them, when the correct statement is given. Two young 
men purchase 900 acres of land for $600, each paying the 
same amount, and agreed to divide accoitling to the quan- 
tity. A. has his choice, and pays 75 cts. per acre mora 
than B ; the question is, to find how many acre0 each re- 
ceived, and the price pex acre. 

a;=B's price per acre, 
a;+75«=A's " " " 

??M?.B'B acres of land. 



X 



300,00 ^ , 

a;+7o 



(( 



(( 



«( 



300,00 300,00 

X "^ a:+75 

100 100 

X a?+75 
and transposing «* — 125a; 

the root and w^ have t 



by 300 



300 

Divide throu^ 

1 Then clear of fractions 

7500 Then completing the 
-'-^ square and extracting 
1,693 A's price=$l,693 
B's " »:^$2,443 
B's acres^l77,2 
A's « «122,8 • 



§ The following questions are inserted for those who 
have the ability and leisui'e to work then). « 
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1. What weight must be attached to tha long arm of a 
lever, to keep down the safety-valve of a hydrostatic oH 
pre«, the length of lever being 30 inchefl, (long arm 27 
IncheB, short arm 3 inches,^ diameter of safetyivalve ^ 
inch. Upon the piston of the press (which is 12 inches 
diameter,} there is to be exerted a pressure of 300 tons t 
Ans, 5T j^ lbs. 

5, On the side of » moun- 
tain grew a loAy fir, which 
being broken by the wind but 
' D(rt severed, the top C. struck 
below the foot of the tree B. 
50 feet, and a right line B. 
E. from the base of the tree 
to the body was 30 feet ; 
what was the length of the 

g'eces, the height of the tree 
. C. being 190 feet t 

3. At what distance must a weight 6| lbs., be placed to 
balance 1 ton on a platform weighing scale ; the length of 
the platform levers being 14 feet, short arms ^ the length 
of long arnis, and the fulcrum of weighing lever being 
2{ inches from the draught 1 

3. If 7^ oxen eat 4| acres of grass in 2 weeks, and 
12 oxen eat up 4f acres in 5 weeks, how many oxen will 
eat 60 acres in 8 weeks, the grass being at first equal on 
every acre, and growing uniformly t 

6. In tw6 right angled triangles, 

A. B. E. and D. B. C, right angled 

. at B., we have the side A. B.=40 

_ _ _ c inches, B. C— 50 inches, and D. 

E.=30 inches ; required D. B. and B. E. 

4. If 5J oxen eat 7J acres of grass in 31 weeks, and 
'iSJ oxen eat np 25^ acres in ej weeks, how many oxen 

will eat up 36 acres and its growth in 20 weeks, the grow 
growing uniformly in the first and second casee, and 1 as 
fast in the last 1 



PRTJSSIAI CALCULATOR. 



KEY, 



Jisit is necessary to haoe a qukk Qpfrehmmon*9f 
those numbers which are divisible by others, thefoUomng 
observations are made : 

§ i. Every number that cannot be divided by any 
other niamber greater than one, is a prime number. 

§ 2. Two or more numbers that 4ave ho common 
divisor, are «aid to be prime to each other. 

§ 8. Every prime number is prime to all oUier 
numbers, except its own multiples. 

§ 4. We cannot determine at once in regard to 
large numbers, whether they are prime or not; but 
the following properties of numbers, will enable us 
to determine all tlie divisors of any number : 

1. Two is a factor of any number that ends in 0, 3, 
4, 6 or 8. For as 3 will divide 10, so it will divide any 
number of tens plus 3, 4, 6, 8-, 

% All numbers that can be divided by 3, are called 
even numbers ; all others are called pdd numbers. « 

8. All numbers terminating in 5 oi^ 0, can be divi- 
ded by 5. For as 5 will divide li^y so it will divide 
any number of tens, plus 5. 
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4. Three or 9, 19 a factor of all numbers in which 
the gum of the figures are exactly divisible by 3 or 
9. For if from 10, 100, 1000 we take one, they 
are then equal to 9, 99, and 999 ; and- as the sum of 
each of these numbers is divisible by 3 or 9, so any 
other number can be divided by 3 or 9 that possesses 
the same properties. 

5. Let us examine the number 34794k If we add 
3+4+7+9-f-4«27, we find the sum is 27; and as 27 
can be divided by 8 or 9, *80 can 34794. 

6. Eleven is a factor of all numbers in which the 
sum of the odd digets, (the 1st, 3d, 5tb, 7th, 9th, &cc.^)i 
and the sum of Sie even digets, (the 2d, 4th, 6th,, 
Sth, &c.,) are equal to their difference, or some mul- 
tiple of 11. For any number of tens, hundreds, thpu- 
sands, &c., (which represent the even digets) increased 
by as many units, will be divisible by 1 1 ; also, any 
number of hundreds, thousands, ten-thousaads, (which 
represent the odd digets) diminished by as many 
oDtts, will also be divisible by 11. Take the num- 
ber 635173, and add 6 to 600000, and then it is di- 
visible by 11 ; also, take dOOQO and subtract 3, and the 
remainder is divisible by 11. 5000+& is also divisi- 
ble, and 100+10, 70+7 are divisible by 11, so3— 3«0. 
Hence. 635193 is also divisible by 11. 

7. Four is a factor of aU- numbers the two termina- 
ting fibres of which can be divided by 4. 

S» Twenty-ffive ia a factor of all number^ in virhich 
the terminating figures are 25^60^ 75, or two or .more 
zeros. 

id. Every number that is divisible by two 0|r more 
humbers that i^e prime to each, is divisible .by th«ir 
pisoduct. 

10. Every even nmnfier that is: divisible by 8» is 
also divisible by 6, and every evj&D number jwit-ir 
divisible- by 9, is also divisible by Idi 
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11 • Every Dsmber divisible by 3 or 9; in whicfah 
tfie iWQ terminating figures can ne divided by 4, is^ 
also divisible by 12 or 36. 

12. Every number divi^ble by 3 or 9^ whose ter- 
minating figure is* or 5, is also divisible by 15 or 

13. Every prime number greater, than 2, is also* 
one greater or one less than some multiple of 4. 

14. Every prime number that has ^o prime factor 
equal to or less than its square' root, is itself a prime 
oomber. 

JHUlA'JFUtHLTIOII QF UUtOKBB 

CONTEACnONS« 

1. When t)ie multiplier consists of any number of 
nines^ increase by one and subtract the multiplicand 
from the product. 

Thus, multiply 8684 by 9999. 

88,840,000 
3,884 



I 



88,836,1)9 



I 



2. To multipfyby 5, divide the m'uftipUcand by ,2: 
8* To multiply by 25, divide by ,04. 

4. To multiply by 75, multiply by 100 and subtract 
one-fourth. 

5. To multiply by 125, divide the multiplicand by 
,008. 

6. To multiply by 375, divide by ,008,'and multiply 
the quotient by 3. 

7. To multiply by 625, divide the multiplicand by 
,4 and that quotient by ,04 
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8. To multiply by 875, muhiply by HKM), axkl 
subtract one-eighth of the product 

9. To square any number ending in 5, multiply the 
number of tens by one more than itself, and place 26 
at the right of the product. 

10. When the tens in any two numbers are alike, 
and the sum of the units is ten, multiply the number 
of tens by one more than itself for the hundreds, 
and place the product of the units at the right, for 
tens and units. 

11. The sum of two numbers multiplied by their 
difference, is equal to the difference of their square. 
Hence, we may readily find the product of two num- 
bers, the one of which is as much above, as the other 
'is under a certain number of tens* 

53 by 47 504^3 

50-*t3 



2500—9-2491 



12, To square any number between 50 and 60, add 
the units in the given number to 25 for the hun- 
dredths, and annex the square of the units at the 
right for the tens and units. 
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SIGNS 



I Sign of Division or of Equality. ' 

-h Sign of Division. 

» Sign of Equality. 

+ Sign of Addition, as 8+4«12 ; or, it sign!- 

" fie& when placed &^r the answer, that there 

is still a remainder. ^ 

— Signifies less, as 8 — 4=4, or if placed after 

the answer, it shows that the answer is too 
great 

^ ^ Sign of Division. 

X Sign of Multiplication. 

y/' Sign of the Roots, as ^^16=4, shows that 

the square root of Id is equal to 4; or, '\/2T 
=8, shows that the cube root of 27 is equal 
to 3. ' 

6x2+3' Sign that 6 is to be multiplied by 2 after 2 
^ has been added to 3, as 5x6=30. 

6x5 — ^2=18 Shows trhat 6 is to be multiplied by 5 after 2 

has been taken from 5. 



24 



2x!6+8 Shows that 2 is tobd multiplied by 6 after 8 
12 has been addwl to 6, and that product by 12,. 

and the last product is to be divided by 24 ; 



14 Ans. or, which is the same, cancel 12 and 2 on 
the right, and 24 on the left, then add 6 and 
8 together. 

4*«16 Signifies that the square of 4=16. 

16^=4 Signifies that the square root of 16 is 4. 

a^ a^ Whole figures at the top and right, signify the 

powers lo which thosA numbers are to be 
raised. 



%2 



400 



t 
% 



1 

t 
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Fractions at the top and right, designate the 
power to which the number has been raised, 
dr that the roots of those numbeis are to be 
extracted. 

When all the figures at the right of ciphers 
are canceled and the ciphers stand uncancel- 
ed, they have the samo value as though 1 
stood at the left 

When all the figures are canceled, one is al- 
ways understood as the answer. 



TMeforascertcuning t7^e number ofdays^from awf day in 

the year to any other day. 



1st 


mo., Jan. 





5th mo., May 120 


9th mo. 


, Sept 248 


2d 


" Feb. 


31 


6th " June 151 


10th " 


Oct. 278 


8d 


" Mar. 


59 


7th " July 181 
8th « Aug. 212 


11th " 


Nov. 304 


4th 


". Apr. 


90 


12th « 


Dec. 334 



RULE. 

§ To the given day of each month add the tabular num- 
ber for the month and subtract the less from the greater. 

§ If the two dates are in different years, subtract the 
result thus found from 365. 

^In leap years^ add one to the number after the 28 
of February. 
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TABLES OF MONEl. 





UNITED STATES. 




10 mills 


«1 cent 


ct 


10 cents 


- «sl dime 


d. 


10 dimes 


«1 dollar 


• 


10 dollars 


«1 eagle 
GREAT BRITAIN. 


B. 


4 farthings (qrs.) - . »i penny 
12 pence - - »1 shilling 

20 shillings . • . ^i pound 

21 shillings - . »1 guinea 


d. 
S. 

£ 

6. 



lO. 

EXCHANGE AND REDUCTION OF CURRENCY, 

• Thk branch' of Arithmetic is of little or no use to men in 
common business, with the- exception o( what relates to the 
value of coins in circulation in the different States. In 
almost all the States accounts are now kept in '' Federal 
Money." 

In New England and Virginia 6 shillings make the dollar. 

In New York and North Carolina 8 shillings to the dollar. 

In New Jersey, Pennsylvania, Delaware and Maryland 
7 shillings and 6 pence, and in South Carolina 4 shillings 
and 8 pence. 

One dollar is of the same value in all the States. 

TABLE OF PROPORTIONS OF TOE DIFFERENT CURRENCIES^ 

r £3»$10 

In New England and Virginia, < 2s^ ,50 

( ISd^ ,25 

r de2- 95 

In New York and North Carolina, < As^ ,50 

« C 244^ ,25 
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In New Jersey, Pennsylvania, Delaware \ g^ ^ 
and Maryland, J g^^ '^^^ 

£7»#30 
In South Carolina and Georgia,^ ^ 7»»1,50 



W 
IT. 

AVOIRDUPOIS weight: 

10 grains (gr.) - * - =«i scruple sc. 

3 scruples - - «! drachm dr. 
16 Drachms - " . =1 ounce ' oz. 
16 ounces - - =1 pound lb. 
25 pounds - - =1 quarter qr. 

4 qjuarters - - =1 hundred weight cwt 

(Cf* 28 pounds is called a quarter in some of die Arith- 
metics, or 112 pounds»6ne hundred weight; but in busi-^ 
ness, 25 is the standard qr. - 

TROY WEIGHT.. 

24 grains (gr.) - - «*1 pennyweight pwt' 

20 pennyweights - —1 ounce, oz. 

12 ounces - - *«1 pound; Ibt 

TI. 

APOTHECARIES' WEIGHT. 

24 grains (gr.) - - =1 scruple 9 

3 scruples - - =1 drachm 3 

8 drachms - - »! ounce 5 

12 ounces - - . «i pound Ib^ . 



r 



■- f — *"- 
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TABLES OF MEASURES. 

LONG MEASURE. 

3 barley corns (be.) - - — 1 inch in. 

12 inches - - - «1 foot ft 

3 feet - - . «=l yard yd. 

5J or 5,5 yards - - - «=1 rod or pole r, or p. 

40 xp^ " - - . —l furlong . fur. 

8 furlonga - - . =i mile ro. 

3 miles - - - »1 league lea. 

& A palm is 3 inches; a hand is 4 inches; a span is 9 
inches; a pace is 3 feet; a fathom is 6 feet; a knot is a 
geographical mile. 69} miles pr 60 geographical miles^ 
1 degree, and 360 degrees measures the earth's circumfer- 
ence. 

VIII. 

CHAIN MEASURE. 

T,92 inch38 - - - «1 link 

25 links - - - «l pole 

4 poles - - -sal chain cl 

10 chains - - =1 furlong fur. 

8 furlongs - .si mile m^ 

A lot of land measuring 10 chains in length and one- in 
breadth is aaacre. 

IX. 

SQUARE MEASURE. 

144 square inches -• «1 square foot ft 

• 9 square feet - =»1 square yard yd. 

30^ or 30,25 square yards =1 square rod rd. 

40 square rods =«1 square rood, ro. 
4 square roods, or ^ ^ 

10 square chains 5 " ""^ ^^^® *" 

640 square acres - »>1 square mile m. 
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CUBE MEASURE. 

1728 cubic inches - - »1 cubic toot c f. 
40 feet of round timber, or ? _, . 
60 feet of hewn timber ^ -^ ion t. 

10 cubic feet . . si cord foot c. ft 

8 cord feet - % - -=1 cord 

42 cubic feet . . »i ton of shipping. 

4 feet wide 4 feethigh and^ ? ^, , - ^, 
feet long ^ 

XI. 

CLOTH MEASURE. 

t\ or 2,25 inches - . »1 nail n. 

4 nails - - »1 quarter qr. 

4 quarters - - ~1 yard yd. 



ASTRONOMICAL OR CIRCULAR MEASURE. 

00 seconds ( ") - - -=1 minute m. or ' 

00 minutes - - »i degree ° 

30 degrees • . »! sign of the Zodiac 

12 signs - - « the orbit of a planet. 

* 

In every circle there are 860 degress. 



COMMON LIQUID MEASURE. 

4 gills (gl.) . . - «1 pint pt 

2 pints . . . »l quart qjL 

4 quarts . . - »! gallon gal« 
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DRY MEASURE. 



2 pints (pts.) 
8 quarts 
4 pecks 
36 bushels 



'1 quart 
>1 peck 
>1 bushel 



qt 
pk. 
bu. 



■I chaldron chal. 



TIME, 



60 seconds (s^c.) 
60 minutes 
24 hours 
7 days 
30 days 



*1 minute min* 
*1 hour h. 

•1 day dy. 

-1 week w. 
'1 month m. 



TABLES OF ALIQUOT PARTS. 



12^ 






O/a 



£. 



£. 



1 



a tkiL 



Of 
cwt» 



a Um, 
qr. ton. 



Of a 

qr. lb. 



ewt. 



Of a yu». 



50 = 
83}= 
25 = 
20 = 
16f= 
12^= 
10 =^, 



1 

i 

i 
i 



^ — tV 



10 : 

6 8: 

5 = 

4 : 
3 

2 
2 

1 



4: 
6: 



6 
4 
3 
2 

H 
1 = 

11= 



10= 

8= 

4: 

3= 
2= 



I 
1 



= * 
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- • sal dozen. 
—1 gross. 
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20 things - - »1 score. 

5 scores - - . »! hundred. 

6 scores - . »i longhundred. 
24 sheets • - - - «1 quire. 
20quires^ - - «! ream. 

A sheet folded into 

2 leaves - - « a folio foL 

4 leaves r - =- a quarto 4 tOt 

8 leaves - . =. an octavo 8 vo. 

12 leaves - - » a duodecimo 12 mo. 

16 leaves . . « 16 moi- 

18 leaves , . « ^ 1^8 mo.^ 

24 leaves ... - « 24mo.' 

A barrel of floar - - «196 lbs. 

A barrel of pork or beef - - =200 lbs. 

A barrel of shad or salmon -• «200 lbs. 

A barrel of salt - - «280 lbs. 

A barrel of butter - - «224 lb& 

A barrel of soap - ♦ * =256 lbs. 

A furkinof butter - - =56 lbs. 

A bushel of barlev - - « 48 Ibsi 

A bushel of rye - - =56 lbs. 

A bushel of wheat - - — 60 lbs. 

A bushel of oats - - =« 32 lbs. 

A bushel of flour or salt - =56 lbs. 

A bag of rice - - =168 lbs. 

A chest of tea . - - =84 lbs. 

A gallon of tarnoil - - = 7} lbs. 

A gallon of vinegar - - =8 lbs. 

A gallbn of molasses - - = 11 lbs. 

A stone of iron or shot - - = 14 lbs. 

A stone of meat - - =6 lbs. 

A stone of glass - - =8 lbs. 

A stone of cheese - - =16 lbs. 

A stone of hemp . - - =32 lbs. 

A faggot of steel - - =120 Ibe. 

A seam of glass - - »420 lbs. 
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38 page, 3d example, in stating, read 180,60. 
48 44 4tji 44 75 cts, in place of 65. 

109 " 4th " read what fraction of a guinea is % 

of a i&» 
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